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.  .-.••.    \  EASTERN  DIVISION  OF  TOPOGRAPHY. 
H.  M.  Wilson,  Geoijrapher  in  cluinje. 

AIjABAMA. 


PRIMARY  TRAVERSE. 


CHILTON   AND  SHELBY    COUNTIES. 


BE!$8EMEB  SO-HINUTE  <{OADBA?iiiL£. 


The  following  geographic  positions  were  determined  from  primary 
tBverse  run  by  Mr.  C.  B.  Kendall  in  1904.  The  line  starts  from  an 
94]usted  position  at  Generys,  follows  railroad.«  and  wagon  roads  south, 
BiBt,  and  north  near  the  borders  of  the  quadrangle,  and  is  connected 
v<th  an  adjusted  position  at  Leeds.  Another  line  starts  from  adjusted 
pisition  at  Pelham,  follows  the  Louisville  and  Nashville  Railroad 
5|uthward  near  the  middle  of  the  quadrangle,  and  connects  with  main 
blaverse  line  along  the  southern  border. 

Geo(jraphic  posit imis  along  Uw.  Akihaina  (ire.nt  SotUfiem  Railroad. 


station. 


S^nch  mark  post  No.  173 

letierys,  1.25  miles  south  of;  railway  croKsinj? 

lamfonl,  railway  crossing 

trestle  No.  217,  point  over  stream 

Inrner,  railway  crossing 

trestle  No.  189,  point  over  ntream 

tahaba  River,  railroad  bridge  over,  in  west  end  of  cap- 
stone to  south  abutment,  tablet  stamped  "Prim.  Trav. 
Sta.  No.  41" 

Cornerstone  marked  *' 16,  17,  20,  21" 

tumee  Junction,  point  of  Hwitch  to  west  leg  of  Y 

frurnee,  opposite  sign 

Hilepost  1 8,  road  crossing  300  ft^t  north  of 

Lnita,  road  crossing 

Idin,  road  crossing 

)aly ,  opposit<^  sign 

Tumsey,  point  of  frog  to  (lurnsey  branch 

teymore,  road  crossing  north  of 


liatitude. 

Ix>njBritiHle. 

o          /              // 

0        f        n 

33  18  18. 1 

86  54  14. 5 

33  17  4«.6 

86  55  02.  7 

3:3  lt>  28.  6 

86  56  01.3 

33  15  29.  4 

86  56  44.  8 

33  14  37. 6 

86  57  28.  8 

33  13  26.  2 

86  57  39.  9 

33  12  50.  2 

86  57  m  1 

3:3  12  a5.7 

86  58  09.7 

33  11  47.  7 

86  58  04.  6 

33  11  20.0 

86  58  11.2 

33  10  46. 5 

8(>  58  33.  5 

33  10  27.  7 

86  58  50. 9 

33  09  18. 8 

86  59  52. 2 

33  08  45. 1 

87  00  17.  0 

33  07  55.  8 

87  00  29. 0 

33  06  51.  2 

87  01  29.  4 

ALABAMA. 
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Geofjrnphic  jhjMoju*  aUmtj  highiixiys. 


Station. 


I^titiidt' 


LouKitudo. 


Coleanor,  southwest  corner  of  store;  iron  [)OHt  stamina  1 
**Prim.  Trav.  Sta.  No.  100" 


Coleanor,  3  comers  1  mile  southeast  of;  85  feet  north  to 
oak  stump 

Small  stream,  bridge  over 

Hill,  forks  of  road  near  top  of,  25  feet  north  to  pine  tree. 
35  feet  south  to  oak  tree 


O  »  WO'  " 

X^  05  48.7  '     87  02  11.2 

8;^  05  16.  7  I     87  01  45.8 
:i:{  05  17.9       87  00  :^.4 


88  05  15.  0       m  59  34. 1 


Four  Mile  Creek,  ford  of;  25  feet  north  to  oak  tree,  50  \ 
feet  east  to  oak  tree 

Forks  of  nwul  south  and  east,  50  feet  southeast  to  sign- 
board which  reads  "to  Flett^hers  Bridge,"  50  feet 
north  to  hickory  tree  painted  "p.  t." 

Forks  of  road  north  and  north'west  at  milepost  **  Brier- 
field  4  miles,"  30  feet  northeast  to  pine  tree,  20  feet 
south  to  hickory 

Briertield,  forks  of  road  3  miles  southwest  of;  25  feet 
southeast  to  double  oak,  65  feet  northwest  to  oak 
painted  *'p.  t." 

Forks  of  road  south  and  east  at  northwest  comer  of  clear- 
ing, 70  feet  east  to  locust  tree 

Crossroads,  25  feet  south  to  pine,  'M)  feet  northeast  to 
double  oak 

Six  Mile  village,  forks  of  road  0.66  mile  northeast  of;  40 
feet  west  to  oak,  10  feet  southeast  to  sign  *'C — U  10  mi.". 

Six  Mile  village,  south  side  of  east  abutment  of  bridge  at; 
iron  post  stampe<l  *'  Prim.  Trav.  Sta.  No.  257"  ; 

Forks  of  road  10  feet  northeast  to  pine,  30  feet  southwest 
to  pine 

Forks  of  road  west  and  northwest;  30  feet  north  to  clump 
of  oaks;  40  feet  south  to  oak 

Ashby,  crossroads  1  mile  west  of;  25  feet  southwest  to 
pine  stump,  25  feet  north w^est  to  pine  stump 

Ashby,  railway  crossing  400  feet  north  of  station 

Ashby,  crossroads  1  mile  east  of;  30  feet  ea.st  to  bridge, 
20  feet  west  to  bridge 

Top  of  hill,  second-class  road 

County  line,  point  in  road  100  feet  north  of 

Forks  of  road  west  and  northwest,  80  feet  east  to  rail 
fence,  painted  "P.  T." 

('urrys  ford,  0.25  mile  south  of;  at  8  corners,  iron  post 
stamped  **Prim.  Trav.  Sta.  No.  849" 

Three  corners,  15  feet  south  to  plank  fence,  50  feet  north 
to  comer  of  fence,  painted  "P.  T." 

Claring,  forks  of  road  at  northeast  corner  of 

Forks  of  road  south  and  northeast,  100  feet  northeast  to 
pine  stump,  painted  "  P.  T." 

Junction  of  roads  0.25  mile  northeast  of  Providence 
Church 

Forks  of  road;  50  feet  east  to  pine  stump,  80  feet  west  to 
pine  tree. 

Ocampo,  overheat!  crossing  1  mile  south  of 


:i8  04  :w.  1 


88  04  86.  2 


;«  02  57.  7 


:i:i  02  09. 8 


88  00  26.  8 

:18  00  81. 1 

83  00  49. 0 

88  00  54.  8 
:«  01  12.  7 


88  (K)  55. 5 
38  01  00.  8 


88  01   12.4 


88  01  01.7 
88  01  07. H 


86  58  12.8 


86  57  46. 6 


88  08  45.  8       86  57  M.  0 


86  56  47.  8 


86  58  05. 0 


88  01  58. 8       86  58  39. 9 


88  00  54.  4       86  59  48. 5 


87  00  15. 1 

86  58  54.  8 

86  57  48.  7 

86  56  88. 0 
86  55  10.  2 


:«  01  00.  8       86  54  22.  2 


86  58  22.  2 
86  52  52.  6 


88  01  05.  5        86  52  88.  8 


86  52  08. 5 


88  01   26.6  I     86  51   02.7 
38  01  27.6       86  49  28.4 

88  01  08.  2  '     86  48  25).  4 


88  01   15. 5       86  47  49.  4 


\ 


86  47  18.0 
H6»  4^  ViA 
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PRIMARY   TRIANGULATION    AND    PRIMARY   TRAVERSE. 


Geographic  positions  along  Louisville  and  Nashville  Railroad  between  Pelham  and  Ocampo. 


station. 


Pelham,  tablet  at 

Pelham,  road  crossing  southwest  of  station 

Keystone,  road  crossing 

Keystone,  road  crossing  0.75  mile  south  of 

Alabaster,  road  crossing 

Section  house,  road  crossing 

Newela,  road  crossing 

Saginaw,  road  crossing 

Road  crossing 

Longview  station,  at  southwest  corner  of  company  store, 
iron  post  stamped  "Prim.  Trav.  Sta.  No.  28'* 

Longview,  second-class  road  crossing  0.75  mile  south  of . 

Vanions,  road  crossing 

Dargin,  road  crossing 

Milepost  425,  road  crossing  400  feet  north  of 

Calera,  roa<l  crossing  1  mile  north  of 


Calera  station,  100  feet  north  of;  66  feet  west  of  railway, 
in  limestone,  aluminum  tablet  stamped  "Prim.  Trav. 
Sta.  No.  43" 

Calera,  road  crossing  0.33  mile  south  of 

South  Calera,  on  county  line,  road  crossing 

South  Calera,  0.75  mile  south  of,  road  crossing 

Minooka  station 

Minooka,  road  crossing  0.5  mile  south  of 

Ocampo  station 


Latitude. 

LoDjfitude. 

Of              ff 

o       /         // 

33  17  09.8 

86  48  52. 6 

33  17  04.3 

86  48  49. 5 

33  16  04.  0 

86  48  46.  8 

33  15  36. 0 

86  48  50. 3 

33  14  37. 4 

86  49  00.  7 

33  13  52. 5 

86  48  52. 3 

33  13  15.5 

86  48  29. 9 

33  13  01.9 

86  47  57.  5 

33  12  21.0 

86  46  59. 8 

33  11  56.9 

86  46  46. 0 

33  11  24.  2 

86  46  29. 0 

33  09  58. 0 

86  45  42.  3 

33  09  08.  6 

86  45  29. 4 

33  07  59.  2 

86  45  19. 0 

33  07  14.  0 

86  45  04.7 

33  06  13.  3 

86  45  06. 2 

33  05  51.  4 

86  45  05.  7 

33  04  26.  4 

86  44  58. 1 

33  03  45.  6 

86  45  11.4 

33  02  53. 0 

86  45  30. 5 

33  02  29.  3 

86  45  38.  4 

33  01  54.  9 

86  45  49.  5 

JEFFERSON   AND   SHELBY   COUNTIES. 


BESNEHEK  SPECIAL  (jrADBANtiLE. 


The  following  geographic  positions  on  the  United  States  standard 
datum  were  obtained  from  primary  traverse  run  in  1904  by  Mr. 
C.  B.  Kendall,  field  assistant.  The  line  starts  from  a  position  at 
Ensley,  established  by  primary  traverse  in  1904,  and  follows  high- 
waj^s  south  to  Dolomite  post-office;  thence  south  along  Alabama  Great 
Southern  Railroad  through  Bessemer  to  McCalla;  thence  east  along 
highway  to  Southern  Railway  at  Morgans  station;  thence  south  along 
Southern  Railway'  to  Generys  station;  thence  east  along  highway  to 
Louisville  and  Nashville  Railroad  at  Fallston  station,  thence  north 
and  east  along  Louisville  and  Nashville  Railroad  through  Helena  to 
Pelham;  thence  northeast  along  highways  through  Highland  to  Quito; 
and  thence  north  along  highways  to  Birmingham,  closing  on  position 
cstabUdhed  by  primary  fcrnvcrse  in  1904. 


ALABAMA. 
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Geographic  j)08UUm8  along  highways  between  Ensley  and  Dolomite. 


station. 


Ensley  and  Pratt  City  stations,  between,  cemented  in 
masonry  pedestal  of  iron  bridge  over  village  creek, 
bronze  tablet  ** No.  8" 


Ensley,  center  of  17th  street  and  F  avenue 

Oakland  Church,  road  junction  at,  35  feet  northwest  to 
oak  tree,  50  feet  northeast  to  corner  of  church 


Latitude. 


Forks  of  road,  40  feet  east  to  oak  tree,  30  feet  northwest 
to  lot  fence 

Center  of  Louisville  and  Nashville  Railroad  at  public 
road  crossing,  300  feet  east  of  church  and  cemetery. .. . 

Dolomite,  center  of  track  at  Woodwards  Railroad  at 
road  crossing,  0.25  mile  south  of 


o         /  // 

33  31  14.  8 
33  30  49.  7 

33  29  43. 0 

33  28  43. 1 

33  27  27.  3 


Longitude. 


o      / 


86  53  21.  4 
86  53  40. 9 

86  54  05. 2 

86  55  29.9 

86  57  05. 7 


33  27  25.  8  :     86  57  38.  8 


Geoffrapkic  positions  along  the  Alabama  Great  Southern  Railroad  between  Dolomite  and 

McCalla. 


Station. 


Jumttion  of  Woodwards  Coal  and  Iron  Company's  Rail- 
road and  Louisville  and  Nashville  Railroad,  center  of 
tracks  at 

Frisco  Railroad  at  trestle  over  small  creek 


Latitude. 


Public  road  crossing,  center  of  Frisco  Railroad,  main 
track 


Crossing  of  Frisco  Railroad  and  B.  <fc  B.  Electric  Rail- 
way, center  of  tracks 


Longitude. 


Bessemer,  east  end  of  Louisville  and  Nashville  Railroad  ; 
station  at 


Bessemer,  in  top  doorstep  in  south  side  of  east  entrance 
to  citv  hall,  aluminum  tablet  stamped  **Prim.  Trav.  i 
Sta.  N*o.  59" I 

Jonesboro,  street  crossing  600  feet  north  of  water  tank. . 

Trestle  at  point  over  creek I 

Junction  of  Southern  Railroad  and  Alabama  Great  South- 
ern Railroad,  point  of  switch  opposite  operator's  office. 

McC^alla  station,  road  crossing  0.5  mile  east  of 


McCalla  station,  public  road  crossing  in  center  of  track  of 
Alabama  (ireat  Southern  Railroad 


McCalla  station,  135  feet  south  of  center  of  Alabama 
Great  Southern  tracks,  on  west  edge  of  roa<l  to  Helena, 
in  toj)  of  limestone  l)owlder,  bronze  tablet 


33  26  38. 5 
33  25  51. 3 

33  25  04. 4 

33  24  37. 2 

33  24  13. 4 

3:^  24  04. 4 
33  23  21.8 
:^  22  39.  2  1 

33  22  08.  0  i 
33  20  31.7  ' 

33  20  02.  9 


33  20  02. 1 


O          /  // 

86  57  55. 6 

86  58  13. 9 

86  58  05. 1 

86  57  48. 6 

86  57  09. 3 

86  57  16.9 

86  57  34. 1 

86  58  08. 6 

86  58  33.  7 

87  00  00.  8 

87  (X)  30.  4 

87  00  29. 1 
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PRIMARY   TRI ANGULATION    AND   PRIMARY    TRAVERSE. 


Geographic  positions  along  highways  between  McCalla  and  Morgan, 


Station. 


Pleasant  Hill  schoolhouse  and  church,  4  comers  400  feet 
west  of;  35  feet  northeast  to  milepost,  40  feet  east  to 
stump 

Clear  Branch  Gap,  4  comers  0.5  mile  east  of,  20  feet 
northwest  to  signpost,  30  feet  southeast  to  comer  yard 
'    fence 

Forks  of  road  west  and  north,  15  feet  northeast  to  old 
pine  stump,  20  feet  south  to  small  gum  tree 

Bynems  ford,  center  of  Shade  Creek 

Forks  of  road  at  Dry  Creek  bed , 

Public  road,  center  of  Southern  Railroad  trestle  over 

Moi^gan  station,  road  crossing  0.5  mile  south  of 


Latitude. 


o       /  // 

33  19  4fl.  2 


33  19  46. 4 

3;^  19  51.  7 
33  19  32. 1 
:«  19  37. 5 
33  20  09.6 
3:^  19  36.4 


Longitude. 


O  t  ft 

86  59  56. 3 


86  58  56. 1 

86  57  42. 9 

86  56  55. 0 

86  56  07.  2 

86  55  22. 1 

86  54  36. 2 


Geographic  positions  along  Southern  Railway  near  Generytt  station. 


station. 


Latitude. 


Public  road  crossing,  center  of  track  at  trestle  over ^ , 

Generys  station,  15  feet  east  of  center  of  Southern  Rail- 
roaa  track,  at  road  crossing  at  south  end  of  small  cut 
0.25  mile  south  of  station,  iron  post  stamped  **  Prim. 
Trav.  Sta.  No.  173=0'' 


// 


33  18  55.  3 


Three  comers,  mound  of  earth  at 

Cahaba  River,  forks  of  road  just  west  of  bridge  over 

Fallston  station,  road  crossing  at  center  of  track  of  B.  & 
B.  Branch  L.  &  N.  R.  R 


33  17  29.6 
33  17  07.8 


Longitude. 


// 


86  54  14. 8 


33  18  18.1       86  54  14.5 


86  53  46.  7 
86  53  16.1 


33  17  19.8       86  51  38.2 


Geographic  positions  along  tlie  Louisville  and  Nashtille  Railroad  between,  FalUton  and 

Pelham. 


Station. 


Helena,  center  of  Louisville  and  Nashville  main  line, 
opposite  agent's  office,  station 

Helena,  road  crowing  0.75  mile  south  of 


Latitude. 


ff 


Pelham,  in  limestone  bowlder  at  forks  of  road,  60  feet 
east  of  Louisville  and  Nashville  Railroad  main  line 
track  at  road  crossing,  and  500  feet  north  of  station, 
aluminum  tablet 


Pelham,  forks  of  road  1  mile  northeast  of 


33  17  45.  3 
33  17  47. 1 


33  18  02. 


Longitude. 


/» 


86  50  :^.9 
m  50  00. 5 


33  1 7  09.  8       86  48  52.  5 


86  48  40.  7 


OEOBOIA. 
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Geographic  poMliojis  ahng  highways  between  Pelham  and  Birmingham. 


Station. 


Latitude. 


Forks  of  road , 

Denson  Creek,  3  corners  200  feet  east  of  ford , 

Highland  Church,  center  of  road  opposite 

Three  comers,  30  feet  northeast  to  plank  fence,  40  feet 
west  to  persimmon  tree  at  fence  corner 

Forks  of  road,  20  feet  north  to  oak  tree,  50  feet  east  to 
large  rock 

Church,  forks  of  road  300  feet  west  of  ford  of  Denson 
Creek,  30  feet  west  to  long  stone,  35  feet  south  to  oak 
tree 

Allen's  gin,  forks  of  road  0.25  mile  east  of;  45  feet  north 
to  oak  tree,  30  feet  southwest  to  milepost 

Forks  of  road,  large  oak  tree 

Bailey's  gap,  highest  point  in  center  of  road 

Forks  of  road,  15  feet  southwest  to  comer  of  rail  fence, 
10  feet  east  to  comer  rail  fence 

Forks  of  road,  near  top  of  hill,  15  feet  east  to  flat  rock  in 
east  fork 

Forks  of  road,  40  feet  east  to  oak  tree 

Cald wells  ford,  forks  of  road  near  si^board,  500  feet 
north  of  north  part  of  Cahaba  River,  iron  post  stamped 
**Prim.  Trav.  Sta.  No.  43:^'' 

Forks  of  road;  15  feet  west  to  rail  fence,  20  feet  east  to 
rail  fence 

Little  Valley  Mountain,  forks  of  road  0.25  mile  south  of 
top  of,  40  feet  north  to  pine  tree 

Forks  of  road,  25  feet  southeast  to  signboard 

Cahaba  reservoir,  3  corners  at,  20  feet  east  to  signboard. 

Shade  Creek,  3  comers  300  feet  north  of 

Birmingham,  4  comers  3  miles  south  of;  10  feet  north- 
west to  signpost  **  Okmoor  6  mi.",  15  feet  east  to  sign- 
post **Ironaale  6  mi."  - 

Hedena  station,  center  of  main  track  of  Birmingham 
South  Mineral  Railroad 

Binningham,  center  of  24th  street  and  avenue  B 

Birmingham,  center  of  26th  street  and  8th  avenue 


GEORGIA. 


PRIMARY  TRAVERSE, 


LUMPKIN   COUNTY. 


o      /         t/ 

33  18  38.  5 
33  19  46. 3 
33  20  28. 7 

33  20  55.6 

33  21  17. 6 

33  21  38. 8 

33  22  22.6 
33  22  18. 0 
33  22  42. 7 

33  23  01. 0 

33  23  37. 5 
33  24  03. 4 

33  24  58. 7 

33  25  36.1 

33  26  17. 8 

33  27  23. 3 

33  27  50. 6 

33  28  30. 5 

a3  29  00. 0 

33  29  44. 0 
33  30  47.  7 
33  31  30. 8 


Longitude. 


86  48  17.1 
86  47  30. 6 
86  46  23. 8 

86  45  33. 5 

86  44  44.8 

86  44  07. 0 

86  42  26. 8 
86  43  21.3 
86  44  03.  7 

86  44  19. 1 

86  44  12. 7 
86  44  24. 4 

86  44  23.0 

86  44  08.2 

86  44  49. 7 
86  45  15. 3 
86  45  26. 6 
86  45  51.4 

86  46  25.5 

86  46  54.0 
86  47  52.  8 
86  48  08.  7 


DAHLONGiiA  SPECIAL  (jUADBAXGLE. 

Geographic  positions  from  primary  traverse  by  Mr.  E.  L.  McNair, 
topographer,  in  1905.  The  line  starts  from  the  tower  on  Dahlonega 
Agricultural  College  located  by  triangulation  oi  tVi^  C^«i&\,  '0A\<iGL^Q- 
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PRIMARY    TRIANGULATION    AND   PRIMARY    TRAVERSE. 


detic;  Survey;  follows  highwayy  north  to  border  of  quadrangle;  thence 
we8t,  south,  and  east  to  a  point  nearly  south  of  Dahlonega;  thence 
north  to  starting  point.  Beginning  again  on  south  border  of  quad- 
rangle the  line  runs  east,  north,  and  west  connecting  with  point 
where  the  original  line  touched  the  border  of  quadrangle,  thus  mak- 
ing two  complete  circuits.  Positions  are  given  on  United  States 
standard  datum. 

Geographic  posUiorut  along  highways. 


Station. 


Dahlonega  Agricultural  College,  center  of  tower 

Forks  of  road 

Forks  of  road 

Forks  of  road 

W.  H.  Wimpy,  opposite  front  gate  of .' 

J.  K.  Lance,  southeast  comer  of  porch  of 

Ridge,  forks  on  west  side  and  near  top  of 

Old  mill  dam,  crossing  of  brook 

Milepost,  reads  ** Dahlonega  7" 

Henry  Johnsons,  crossroads  at 

Forks  of  road,  signboard  reads  "Coopers  15 miles,  Dahlo- 


Latitndc. 


Longitiule. 


ff 


nega  6  miles" 

Siloam  Church,  4  comers 

Forks  of  roads 

Auraria,  junction  of  roads  1  mile  north  of 

Chestatee  River,  bridge  over,  east  end  of 

F.  S.  Packard's  house,  top  of  hill  200  feet  west  of 

Middle  road  from  Dahlonega  to  Gainesville,  junction  with. 

Hull's  mill,  west  end  of  bridge  over  Chestatee  River 

Crown  Mountain  mill,  top  of  hill  0.33  mile  south  of 

M.  M.  Loudin's  house,  opposite,  on  Long  Branch 

Forks  of  road  (settlement  road  to  north ) 

Forks  of  road  at  top  of  hill 

St.  Pauls  Church,  4  comers 

Forks  of  road,  signboard  reads  *'  Gainesville  15  miles" . . . 

Forks  of  road  at  house  of  Mr.  Griswold 

Forks  of  road,  signboard  re^s  "Newbridge  7  miles" 

Garland,  northwest  comer  Bowen's  store 

Garland,  forks  of  road  1  mile  northwest  of 


Power  plant  of  Crown  Mountain  Co.,  end  of  crib  and  rock 
work,  on  south  side  of  river , 


Anderson's  store,  forks  of  road  400  feet  west  of 

Forks  of  road,  signboard  reads  *'  Cleveland  9  miles,  Blairs- 
ville29  miles'^ 

Forks  of  road  to  Jumbo  mine 


34  31 
34  32 
34  33 
34  :w 
M  34 
34  34 
34  34 
34  34 
34  33 
34  33 

34  32 
34  31 
34  30 
34  29 
34  28 
34  29 
34  29 
34  30 

:u  31 

34  28 
34  28 
34  28 
M  27 

:u  27 

34  28 
34  29 
34  30 
34  31 


47.95 

28.6 

27.2 

00.7 

48.5 

35.2 

36.1 

41.9 

52.0 

25.0 

39.2 
47.0 
06.6 
14.4 
53.9 
14.8 
17.5 
06.3 
22.0 
L5.1 
14.6 
02.3 
01.7 
53.  3 
47.2 
50.1 
57.1 


34  32  09. 5 
34  33  20.  8 

34  33  43.  8 
34  34  30. 0 


o         / 

83  59 

83  59 
a3  59 

84  00 
84  01 
84  01 
84  02 
84  03 
84  03 
84  03 

84  03 

83  02 

84  02 
84  01 
83  59 
83  58 
83  58 
83  58 
83  58 
83  57 
83  57 

as  56 

83  56 
83  55 
83  55 
83  54 
83  54 
83  55 


13.  25 

27.6 

51.9 

28.1 

18.5 

36.3 

16.7 

30.3 

27.8 

28.6 

23.8 
29.6 
38.6 
14.8 
40.1 
57.7 
16.6 
09.4 
:i4.7 
54.5 
14.0 
40.3 
11.1 
30.3 
10.5 
48.0 
32.  7 
14.4 


83  55  37.  4 

83  55  46.  5 

83  54  20.  6 

83  54  23. 0 


GKOBGIA. 
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(reographic  poHitiona  along  highvxiys — CV)ntinucHl. 


Station. 


Forks  of  road,  3  notchefl  cut  in  oak  tree 

Forks  of  road,  8ignl)oard  reads  '* Dahlonepa  5.5  miles'* . . . 

Anderson  (Allen),  house  of,  300  feet  west  of  doth  penalty 
notice  on  persimmon  tree 

Junction  with  public  road , 

Church,  forks  of  road , 

Anderson  ( Floyd) ,  houHt»  of,  in  front  of 

Ridge,  top  of 

Junction  of  n>ads,  cloth  penalty  notice  on  oak  tree , 


latitude. 

Off 

34  34  47.  2 
34  34  57.4 

34  M  :«.  2 
34  34  46. 2 
34  34  21.9 
34  34  57. 5 
34  35  02. 9 
34  35  00.  9 


Longitude. 


O  /  /' 

83  55  10.  3 
83  55  49. 9 


83  56  33. 6 
83  57  21.5 
83  58  03. 6 
83  58  48. 2 

83  59  50. 8 

84  00  21.2 


HARRIS,  MERIWETHER.  MUSCCKIEE,  AND  TALBOT  COUNTIES. 

TALBOTTON  (^lADRANtiLE. 

The  following  geographic  positions  were  obtained  by  primary  trav- 
erse run  in  1905  by  Mr.  E.  L.  MeNair,  topographer.  The  line  starts 
at  Cohimbus  from  an  adjusted  position  established  by  Mr.  J.  R.  Ellis 
in  1902,  and  follows  the  Central  of  (Jeorgia  Railwa}'^  east  to  Paschal; 
thence  north  over  the  Talbotton  Railroad  to  Talbotton;  thenc<5  north 
over  highways  to  Belleview;  thence  west  over  highways  through  Cle- 
ola  and  Hamilton  to  Westpoint,  connecting  with  an  adjusted  position, 
at  that  place. 

Another  line  runs  from  Belleview  jiorth  over  highways  to  Wood- 
bury; thence  west  along  the  Macon  and  Birmingham  Railway  to  Har- 
ris, and  is  tied  to  a  traverse  position  at  that  place. 

Geographic  positions  aUmg  the  Caitral  of  deorghi  Ralluxty  between  ColnmbiiJ^  and  Pagchol. 


station. 


Columbufl,  crosfling  of  First  avenue  and  Central  of  Geor- 
gia Railway 

Columbus,  north  end  of  train  she<l,  Central  of  (feorgia 
Railway  station 

Willett,  16  feet  north  of  C.  of  (J.  R.  R.  track,  and  10  feet 
we«t  of  crowing  sign  at  road  crassing,  U.  S.  (Jeological 
Rurvev  bench-mark  post;  stamped  *'1905  Prim.  Trav. 
Sta.  1" 

Road  crossing 

Milepo8t96 

Road  crossing 

Road  crossing,  2d  class 

iSchatulga  station,  road  crossing 

Road  crossing 

Milepoet  90,  ^  feet  north  of  center  of  trai;k  and  1,100 
east  o/;  iron  poBt  stamped  *'190o  8ta.  2,  Prim.  Trav."  . 


I^titlKlc. 


o         /  // 


Lon^tude. 


O         '  // 


82  28  39. 1        84  59  29. 8 


32  28  09.  5  I     84  59  02.  8 


32  27  11.9 
32  27  19.  3 
32  28  a5.  7 
32  29  10. 0 
32  30  01.2 
32  'M  58.  5 
32  31  40. 6 


•i2  ^\  40 


•A 


84  57  46.  8 
84  56  43. 5 
84  56  02. 6 
84  54  34.0 
84  53  44.  4 
84  52  06. 0 
84  51  16.  6 
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Geographic  positions  ahmg  the  Central  of  Georgia  Railway ^  etc. — Continued. 


station. 


Latitude. 


Road  crossing 

Road  crossing 

Road  crossing 

Upatoie  station,  directly  in  front  of  G.  of  G.  R.  R.  station, 
iron  post  stamped  '*  1905  Prim.  Trav.  Sta.  8" 

Road  crossing , 

Road  crossing .*. . . 

Road  crossing 

Boxspring  station,  center  of  main  track  opposite , 

Milepost  76 

Jm)i{)er  station  at  west  end  of  R.  R.  station,  25  feet  south 
of  tra(;k  center,  iron  post  stamped  **1905  Prim.  Trav. 
Sta.  4  » 

Milepost  73 

Road  crossing 

Geneva  station 

Road  crossing .'. . . 

Road  crossing 

Milepost  66 

Paschal  station,  road  crost^ing 

•Paschal  station,  86  feet  ea«t  of  R.  R.  station,  iron  post 
stamped  **1905Prim.  Trav.  Sta.  No.  5" 


// 


32  32  17. 9 
32  32  43, 0 
32  32  59.  7 

32  32  49. 6 
32  32  26. 9 
32  32  12.3 
32  32  06. 8 
32  31  56. 1 
32  32  23. 0 


Longitude. 


// 


32  32 
32  33 
32  34 
32  34 
32  34 
32  35 
32  36 
32  36 


55.2 
27.2 
02.8 
43.2 
35.5 
04.5 
05.9 
31.4 


32  36  31. 6 


84  50  25.4 
84  48  40. 9 
84  46  41.9 

84  44  25. 1 
84  43  15. 0 
84  42  01.9 
84  40  17.9 
84  :i9  36.  7 
84  38  04.  7 

• 

84  36  11.6 
84  :«  16.9 
84  34  15.  2 
84  :i3  05. 1 
84  32  08. 8 
84  30  34. 2 
84  29  12.2 
84  28  13. 4 

84  28  12.9 


Geographic  positions  ahmg  the  TalhoUon  Jiaihvay  between  Paschal  and  Talbotton. 


Station. 


Latitude. 


// 


Road  crossing 32  37  03. 0 

Road  crossing 32  37  52. 0 

Smithboro  station,  road  crossing !  32  38  31.  3 

Road  crossing 32  39  49.4 

Talbotton,  street  crossing  at  station 32  40  35. 5 

Talbotton,  15  feet  south  of  main  front  entrance  to  Tal- 
bott   (-ounty  court-house,  iron  post  stampe<l    "1905 

Prim.  Trav.  Sta.6" 32  40  36.8 


Longitude. 


O  /  /' 

84  28  20.  7 

84  28  40.  9 

84  29  57.  7 

84  31  03.  3 

84  32  11.4 

84  32  25. 2 


Geographic  positions  along  highmiys. 

StaMon.  Latitude.  Longitude. 

_      _  ...  __  ^ 

Forks  of  road 32  42  18. 1  ;  84  32  m  7 

Four  corners  at  house  of  W.  8.  Couch i    32  43  37.  7  :  84  33  07. 1 

Lazer  Creek,  south  end  of  covered  bridge  (»ver 32  44  31. 7  .  84  33  16.  4 


OKOROIA. 
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Oeoffraphic  p(mtioi\s  along  highvxzys — Continued. 


station. 


Road  we^,  at  house  of  Pete  Mahone 

J.  H.  Bryan's  house,  inside  of  yard,  24  feet  north  of  front 
gate  and  3Ii  feet  from  northeast  comer  of  house,  iron 
post  stampeci  "1905  Prim.  Trav.  Sta.  7" 

Center  of  road  opposite  house  of  J.  W.  Jones 

Four  comers 

Kellam  plaice,  opposite  lai^e  white  liouse 

Matthews  Chapel,  road  southwest 

G.  M.  Allen,  opposite  new  house  of 1 

Top  of  hill,  where  three  roads  meet 

Joel  Walker's  house,  road  north,  south,  and  west 

Cleola  post-oflSce,  4  comers,  1  \  miles  east  of 

(Jak  Mountain  station,  55  feet  west  of  Southern  Railway 
track  and  78  feet  from  southwest  comer  of  station,  iron 
IK)st  stamped  "1905  Prim.  Trav.  Sta.  11" 

A.  G.  Miller,  opposite  house  of 


Cleola  pfwtotfice,  forks  of  road  2J  miles  west  of  and  200 
feet  east  of  4  comers ^ 


North  end  of  covere<l  bridge 

Forks  of  road  at  top  of  hill  near  old  church 

Four  comers 

Four  comers 

Hamilton  station,  forks  of  road,  1 J  miles  south  of 

Hamiltcm,  in  front  of  Robinson's  hotel  and  130  feet  north 
of  court-house,  iron  post  stami)e<l  "  liH)5  Prim.  Trav. 
Sta.  12" 

Hamilt(m  station • 


Latitude. 

Longitude. 

O    /      It 

o   '    n 

32  45  47. 6 

84  33  28.  7 

32  MS  07. 0 

84  33  28. 3 

32  45  01.5 

84  34  35.8 

32  44  37. 3 

84  :i5  58.  7 

32  43  54. 4 

84  37  00. 4 

32  43  34.  8 

84  37  :«.  0 

32  44  15.  8 

84  38  23.  3 

32  44  47. 1 

84  39  01.2 

32  44  18. 9 

84  40  32.  6 

32  44  30.  7 

84  42  15. 0 

32  44  32.  0 

84  43  31.6 

32  44  22.  2 

84  44  01.6 

32  43  50.  2 

84  45  37.  0 

32  44  41.  0 

84  46  23. 1 

32  44  25. 0 

84  47  32.  3 

32  43  49.  4 

84  48  42. 6 

32  44  02.  S 

84  50  10.5 

32  44  33.  5 

84  52  10.  7 

32  45  ;^.  0 

84  W>   :iO.  3 

32  45  37.  3 

84  52  .S7.  0 

This  line  starts  from  Ilaniilton,  Ga..  a  position  dotonnined  by  Mr. 
J.  R.  Frills  in  1902,  and  follows  highways  through  Whitesville  to  West 
Point,  connecting  with  a  primary  traverse  position  there. 

(ieoffrnpliir  posit iciis  dlong  hightraifs. 


Station. 


I^ititudf 


Hamilton,  station,  Central  of  (fcorj^ia  Riiilway 

Forks  of  road  at  foot  of  mountiiin 

Forks  of  n>ad 

W.  L.  Harris,  center  of  road  opposite  house  of 

SchfK)lhouae,  roads  east,  west,  and  south 

Forks  of  road 32  47  35.  1 

Ira  Davis,  forks  of  road  at  house  of 32  47  33.  5 


32  45  37.  3 
32  46  38. 0 
32  4()  39.  9 
32  46  45.  8 
32  4(>  50.  0 


T.  W.  Haralson,  opposite  house  of 


32  48  23.  9 


I><»ii^'itii<U'. 

O  /  // 

S4  r)L>  :{7. 0 

84  r>:{  i>7. 4 

84  54  03. 7 

S4  55  15.  1 

84  57    \\K'2 

84  57  .'>().  f) 

S4  5S  44.5 

84  5n  4.;.  H 
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Geographic  positions  along  highvxiys — Continued. 


station. 


Four  comers,  about  250  feet  west  of  house  of  W.  M. 
Maddox 


Latitude. 


tf 


Whitesville,  near  intersection  of  roads  on  south  side,  30  1 
feet  west  of  comer  of  Tyler's  store,  iron  post  stamped  i 
**Prim.  Trav.  Sta.  W 

Forks  of  road 

J.  F.  Sands,  forks  of  road  at  house  of 

Forks  of  road,  110  feet  west  of  G.  A.  My  hand's  house 

Pearson's  mills,  center  of  Shoal  Creek,  between  piers  of 
new  bridge 

J.  H.  Hawkins,  opjwsite  tenement  house  of 

Long  Cane  Creek  crossing 

West  Point,  soldiers'  monument 

West  Point,  station,  Western  Railway  of  Alabama 


32  48  46.  7 

32  49  04. 1 
32  49  50.  7 
32  50  19. 5 
32  50  43. 9 

32  50  20. 1 
32  51  14. 9 
32  51  57. 1 
32  52  31.  7 
32  52  31.8 


Longitude. 


o        r         ff 

85  00  24. 0 


85  01  58.  7 
85  03  01.2 
85  03  56. 1 
85  06  01.3 

85  07  00.  3 
85  07  54.  7 
85  09  34. 9 
85  10  40.  7 
85  11  01.6 


Line  from  Belleview  north  over  highways  through  Chalybeate  to 
Woodbur}^  thence  west  over  Macon  and  Birmingham  Railway  to 
Harris. 

(ieographw  poHitiotis  along  highways. 


Station. 


Roa<i  southeast 

Road  south 

Pleasant  Hill,  forks  of  road 

Forks  of  roa<l •. 

Road  south 

Chuck's  store,  forks  of  road 

Forks  of  road 

Road  north 

Chalybeate,  in  grove  of  trees  just  east  of  road  and  262 
feet  from  northwest  corner  of  Nelson's  store,  iron  post 
stamped  "Prim.  Trav.  Sta.  No.  8" 

Forks  of  road,  near  Mrs.  Doctc^r  Campbell's  house 

Four  corners 

Four  corners,  at  W.  B.  Johnson's  mail  box 

Road  west 

W.  P.  Gill,  forks  of  road  at  house  of 

W.  J.  Wells,  forks  of  roml  at  house  of 

Cane  Creek  crossing,  lonj^  bridge  over 

WockI  bury  station,  0.88  mile  west  of,  800  feet  west  of  Macon 
and  Birmingham  and  Southern  Railway,  and  50  feet  ; 
southwest  of  road  cn)S8ing,  on  bank  8  feet  above  track,  i 
iron  ix)st  stamped  "Prim.  Trav.  Sta.  No.  9 " i 


Latitude. 

o       /         w 

32  46  83.  5 
32  47  20.  2 
32  48  07. 4 
32  49  20. 1 
82  49  31. 1 
82  49  48. 4 
82  51  26.  5 
82  51  44.  6 

82  51  81.  4 

82  51  58. 1 

82  58  05.  4 

32  54  03.  7 

82  55  46. 1 

32  56  17. 6 

82  56  51.1 

82  57  83. 1 


Longitude. 


o   / 

84  82 
84  80 
84  30 
84  30 
84  81 
84  82 
84  82 
84  X\ 


n 

08.3 
36.8 
00.9 
47.9 
39.7 
10.7 
46.7 
14.6 


82  58  86. 1 


84  34  47.  3 
84  36  10.  8 
84  :^  58. 3 
84  35  58.  5 
84  36  10.  8 
84  86  07.  9 
84  :35  07.  0 
84  35  45.2 


84  85  18.2 


ILLINOIS. 
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Geographic  poinHons  alomj  the  Macon  aiul  Birmingham  Haibmy. 


station. 


I^titiKle. 


fi 


lioad  crossing 32  58  46.  6 

Koail  crossing 32  58  41. 4 

Negro  schoolhouse,  road  crossing  at !  32  58  37. 0 

Road  crossing i  32  58  14.6 

Road  crossing 32  58  01.4 

Harris,  63J  feet  from  crossing  of  Macon  and  Birmingham  | 
Railway  and  Central  of  (Georgia  Railway,  iron  post  I 

stamped  "Prim.  Trav.  8ta.  No.  10" 32  58  a5.  7 

Harris,  crossing  of  Macron  and  Birmingham  Railway  and 

Central  of  Georgia  Railway / 32  58  a5.  7 


I^m^itude. 

O  I  If 

84  36  46. 1 

84  38  20.  3 

84  39  05. 4 

84  40  46. 3 

84  41  26.  2 

84  42  48.  2 

84  42  47.  5 


IL.L.INC)IS. 

PRIMARY  TRAVERSE. 

MADISOX   AND   ST.    CLAIR   COUNTIES. 
BELLKVILLK  qUADKANtiLK. 

The  following  geogi'aphic  positions  on  the  United  States  standard 
datum  were  determined  by  primary  traverse  in  1905  by  Mr.  J.  R. 
Ellis,  assistant  topographer.  The  line  starts  from  United  States 
Coast  and  Geodetic  Survey  triangulation  station,  Sugarloaf,  follows 
highways  south  to  Belleville;  thence  eavst  along  the  Southern  Railway 
to  east  edge  of  quadrangle;  thence  along  highways  north  to  northeast 
corner  of  quadrangle,  connecting  with  Berger  triangulation  station 
and  Parkinson  triangulation  station;  thence  west  along  highways  to 
northwest  corner  of  quadrangle,  and  south  to  Sugarloaf  tnangulation 
station. 

Geographic  pointiona  along  highways. 


Station. 


Liititiide. 


Su^rloaf  triangulation  station:  Near  middle  of  north 
line  of  NE.  J,  sec.  20,  T.  3  N.,  R.  8  W.,  on  bluff  over- 
looking American  Bottom,  3  miles  northwest  of  Collins- 
ville  on  land  of  G.  Witte,  on  top  of  prominent  mound, 
which  is  50  feet  alx)ve  the  ground  to  the  east  and  150 
to  200  feet  above  American  Bottom  on  west.  Station 
mark:  A  marble  post  6  by  6  inches  by  2i  feet  long,  top 


1  inch  above  ground  and  marke<l  thus: 


c.  &  o. 


s. 


s. 


38  42  05.  3 


Center  of  iron  bridge  near  road  corner j  38  41  17. 5 

Collinsville  crossing  of  Combs  avenue  and  Clay  street  ...  38  40  05. 9 

Collinsville  and  Belleville  road  crossing  Pennsylvania 

Railroa*!  at  electric  power  house *. 38  39  39. 5 


Lonjfi  tilde. 


o       /  n 

90  00  27.  5 


90  00  28. 0 
89  59  41.0 
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Geographic  posiiiorut  along  highways — Continued. 


station. 


I^atitude. 


Collinsville,  3  miles  southeast  of;  in  southwest  corner  of 
stone  foundation  of  Bethel  Church,  aluminum  tablet 
stamped  "Prim.  Trav.  Sta.  No.  14,  1905" 

T.  2  N.,  R.  8  W.,  sees.  10,  11,  14,  and  15,  roail  crossing 
near  corner 

T.  2  N.,  R.  8  W.,  quarter  corner  between  sees.  22  and  23, 
T  road  east 

Ridge  Prairie  saloon,  crossroads  at 

Hy  Pfeifer's  saloon  and  hotel,  1  mile  south  of -road  west . 

T  road  west  at  schoolhouse 


Road  crossing,  O* Fallon  branch  Ix)uisville  and  Nashville 
Railroad,  100  feet  north  of  milepost  18 

Belleville,  street  crossing  Louisville  and  Nashville  Rail- 
road, main  line 


Belleville,  in  northeast  corner  of  court-house  yard,  iron 
post  stamped  "Prim.  Trav.  Sta.  No.  15,  1905" 


O         I  ft 

38  38  41. 1 
38  37  17.9 

38  36  20. 8 
38  35  33.4 
38  34  23.  8 
38  33  :i5.  9 

38  32  26. 6 

38  .31  48.6 

38  30  47.  3 


Longitude. 


O  f  It 

89  57  42. 1 
89  57  58.  3 

89  57  58.  2 
89  57  58. 1 
89  57  57.  7 
89  57  hk\.  2 

89  57  52. 0 

89  59  00. 9 

89  58  50.  3 


Geographic  ])08Uhns  aUmg  i^ouifiem  Railmiy  from  Belleville  eastnxird. 


Station. 


Latitude. 


Belleville,  crossing  of  Southern  Railway  under  Louisville 
and  Nashville  Railroad,  near  city  reservoir 


Mines,  road  crossing  north  and  south 

Road  crossing  north  and  south 

T.  1  N.,  R.  8  W.,  quarter  comer  between  sees.  13  and  14. 

Road  crossing,  north  and  south,  7(K)  feet  east  of  telegraph 
office 

Shiloh  station,  milepost  22,  road  crossing  north  and  south. 

Road  crossing  north  and  south  between  mileposts  23 
and  24 

Grassland  on  property  of  Chas.  Griffin,  northeast  corner 
of  post-office,  blears  S.  85°  40^  W.,  distant  110  feet,  iron 
post  stamped  "  Prim.  Trav.  Sta.  No.  16,  1905" 

Road  crossing  north  and  south,  150  feet  west  of  milepost 
27 

Road  crossing  north  and  south,  170  feet  west  of  milepost 
28- 


o       /        n 

38  31  35. 6 

38  32  01.  6 

38  32  00.9 

:«  32  01.  4 

38  32  02.  3 
38  32  02.  8 

38  32  00.  7 

38  31  57. 1 
38  31  58. 1 
38  31  57. 1 


Geographic  positions  along  highways. 


Station. 


Latitude. 


North  and  south  road  crossing  of  Southern  Railway,  near 
southwest  comer  of  field  of  J.  B.  Freese,  iron  post 
stami)ed  *'Prim.  Trav.  Sta.  No.  17,  1905" 

T.  1  N.,  R.  6  \V.,  near  quarter  comer  between  schs^.  3  and 
10,  crossroads 


O         '  // 

38  31  55.  6 
38  33  13.8 


Longitude. 

O         /  M 

89  58  50.  3 
89  57  50. 0 
89  56  49.  3 
89  56  49.  3 

89  55  43.  4 
89  53  55. 7 

89  52  07. 6 

89  50  19. 1 
89  48  25. 0 
89  47  18.7 


Longitude. 


O         '  // 

89  45  :^.  9 
89  45  mi.  6 
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Geographic  positions  nUmg  highways, — Continued. 


Station. 


Truss  Bridge , 

T.  2  N.,  R.  6  W.,  quarter  corner  between  sees.  27  and  34, 
croesroadjj 


Sumnierfield,  in  water  table  at  southeast  comer  of  public 
school  building,  aluminum  tablet  stamped  *'Trim. 
Trav.  Sta.  No.  18,  1905" 


Berger  triangulation  station,  near  northwest  comer  of 
NE.  \  of  NW.  \  8e<^.  22,  T.  2  N.,  R.  6  W.,  on  property 
of  Doctor  Berger,  I  mile  north  of  Summerfield  and  3 
miles  east  and  i  mile  north  of  villa^  of  Ijebanon. 
Station  mark:  An  earthenware  pyramid  marked  '*  U. 
S.  C.  S.,*'  36  inches  below  surface,  above  which  is  a 
marble  post  30  inches  long  and  6  inches  square, 
marked 


u. 

s. 

s. 

C.&G. 

its  upper  surface  even  with  ground. 
Western  reference  mark  is  a  marble  post  32  inches  long, 
4  inches  square,  in  range  with  eastern  row  of  trees  m 
Doctor  Berger's  orchard;  it  is,  as  nearly  as  could  be 
determined,  on  north  boundary  of  sec.  22,  which  is 
boundary  of  Berger*s  land.  Position  of  western  refer- 
ence mark 

T.  2  N.,  R.  6  W.,  (*n)ssroads  at  100  feet  north  to  small 
bridge  center 

Crossroads  40  feet  southwest  to  mail  box,  36  feet  north- 
west to  culvert 

Ti^.  2  and  3  N.,  R.  6  W.,  quarter  comer  between  sees.  3 
and  34,  crossroads  at;  also  line  between  Madison  and 
St.  Clair  counties 

T.  3  N.,  R.  6  VV.,  quarter  corner  between  sees.  22  and  27, 
T  road  south 

T  road  east,  160  feet  south  of  iron  bridge 

St.  Jacobs,  crossroads  at  Nollbaner*8  hotel,  in  south  part  of. 

Crossroads  at  quarter  (!omer  between  se(!S.  11  and  14 

Cr»KMsroad8  at  quarter  comer  between  sees.  12  and  13 

Parkinson  triangulation  station :  On  land  of  M.  A.  Parkin- 
wm,  in  middle  of  NE.  J  sec.  12,  T.  3  N.,  R.  6  W.,  and 
1.5  miles  west  by  south  from  Highland.  Station  mark : 
The  vertex  of  a  hollow  square  earthenware  pyramid  3 
feet  below  surface,  with  letters  *'  U.  S.  C.  S."  cut  on  its 
sides,  over  which  is  a  marble  jKist  6  by  6  inches  and 
2.25  feet  long,  on  top  of  which  letters  **  V.  S.  C.  &  (i.  S.'' 
are  cut.  Reference  marks:  Two  marble  posts  5  inches 
s<]uare,  2.5  feet  long,  2  inches  above  ground  with  a  line 
diagonally  across  tops  terminating  in  arrowhead,  arrow- 
head pointing  to  station;  northeast  reference  mark  18 
feet  8|  inches  to  station  center;  southeast  mark  18  feet 
8 J  inches  to  station  center;  from  center  of  northeast 
mark  to  southeast  mark,  25  feet  8  inches;  from  station 
center  to  surveyors  rock,  16  feet  9 J  inches 


Latitude. 


O  ^  ft 

38  34  04. 0 
38  34  57. 5 


38  35  56. 3 


38  36  42. 4 

38  37  :^.  4 
38  38  13.  8 

38  39  18.  8 

38  41  04. 3 
38  41  57. 5 
38  42  50.  8 
38  42  49. 5 
38  42  47.  9 


Longitude. 


o       /         // 

89  45  07. 6 
89  45  07. 2 


89  45  09. 8 


89  45  32. 1 

89  45  06. 6 
89  45  09. 1 

89  45  11.4 

89  45  13. 3 
89  45  47.  8 
89  46  05.  6 
89  44  08. 4 
89  43  01.6 


38  43  26.  9 


89  42  44.3 
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Geographic  positions  along  highways. — Continued. 


station. 


Ilif2fhland,  about  2  miles  west  of;  road  crossing  north  and 
south,  480  feet  east  of  water  tank 


Latitude. 


In  southwest  comer  of  wood  pasture  owned  by  John 
Kegel,  iron  post  stamped  **Prini.  Trav.  Sta.  No.  19,** 
corner  stone  in  center  of  road  Ix^ars  S.  2°  W.,  distant 
17  feet 

T  road  north,  16  feet  northeast  to  cross  on  fence  post,  19 
feet  northwest  to  west  end  of  culvert 


T  road  west  at  Marine  cemetery 

T  road  east  1.5  miles  west  of  Marine  cemetery. 

Silver  Creek,  national  road  over  west  fork  of,  center  of 
iron  bridge  on , 

Troy,  5.2  miles  northeast  of;  in  northwest  corner  of 
pasture  owned  by  Henry  Wendler,  at  forks  of  road, 
iron  post  stamped  "Prim.  Trav.  Sta.  No.  20, 1905" 

T.  4  N.,  R.  7  W.,  comer  sees.  27,  28,  83,  and  84,  T  road 
south , 


T.  4  N.,  R.  7  W.,  corner  sees.  28, 29, 32,  and  33,  stone 

T  road  west,  12  feet  southeast  to  stone  in  north  and  south 
road 


38  44  02. 9 


38  44  32. 5 

38  44  82. 9 

38  44  59.  7 

38  45  00.  7 

38  45  18.  6 


38  45  32. 3 
38  45  32. 1 


Longitude. 


o        / 


89  42  48. 3 


89  44  24. 2 

89  45  47. 1 
89  46  54. 4 
89  48  34. 2 

89  49  18.4 


88  44  46.3       89  5L  02. 1 


89  52  27.  7 
89  53  35. 1 


:^  45  59.  0       89  54  43. 2 


Geographic  jwsitiohs  along  th^'.  Illinois  ( 'eniral  Railroad  between  MorU  and  Peters. 


Station. 


Latitude. 


Longitude. 


Mont,  Illinois  Central  Railroad  station 

Suburban  elei^tric  railroad  crossing  over  Illinois  Central 
Railroad * 

Glen  Carbon,  near  Illinois  Central  Railroa<l  station,  on 
property  of  Madison  Coal  Co.,  southeast  of  Illinois 
Central  Railroad  station,  iron  post  stamped  "Prim. 
Trav.  Sta.  No.  21, 1905'* 


o       '         "  o       t         n 

:W  46  02. 1       89  55  50. 0 
38  45  40. 1  I     89  57  23.  4 


38  44  45. 4 


89  58  59.  8 


Peters  station,  road  crossing  north  and  south 38  44  30. 9       ^H)  00  07. 3 


CHAMPAIGN    AM)   PIATT   COUNTIES. 


MAHOMET  qt'ADKANULK. 


The  following  o^eographic  positions  were  obtained  by  primary  trav- 
erse run  by  Mr.  A,  K.  Pillis  m  1905.  The  line  starts  from  a  position 
near  Thcmsonboro  located  by  primary  tmverse,  follows  highwa3^s 
west,  south,  and  east  near  boraers  of  quadrangle,  and  is  connected 
with  an  adjusted  traverse  position  near  Tolono.  Positions  are  given 
on  United  States  standard  datum. 


ILLINOIS. 


31 


Geographic  positions  along  highuxiys. 


Station. 


T.  21  N.,  R.9  E.,  corner  sees.  29,30,31,  and  32,  at  cross- 
roads  , 


T.  21  N. ,  R.  9  E.,  northeai:t  comer  sec.  36,  iron  post 
stamped  *'  Prim.  Trav.  Sta.  No.  8  1905 " 


T.  21  N.,  R.  9  E.,  comer  sees.  25, 26, 35,  and  m,  at  cross- 
roads  


T.  21  N.,  R.  8  E.,  corner  sees.  26,  27,  34,  and  35,  T  road 
east 


T.  21  N.,  R.  8  E.,  quarter  comer  between  sees.  27  and  28, 
crossroads 


T.  21  N.,  R.  8  E.,  quarter  comer  between  sees.  28  and  29, 
crossroads 


T.  21  N.,  R.  8  E.,  quarter  comer  between  sees.  29  and  30, 
crossroads 

T.  21  N.,  Rs.  7  and  8  E.,  quarter  comer  between  sees.  25 
and  30,  T  road  east 


T.  21  N.,  R.  7  E.,  quarter  comer  between  sees.  25  and  26, 
T  road  east 


Latitude. 


._  I. 


Off. 

40  14  19.3 
40  14  18.5 
40  14  18.5  ' 
40  14  18.0 
40  14  44.  2  i 
40  14  43.  8  I 
40  14  43.  5 
40  14  43.  7 
40  14  43. 0 


T.  21  N.,  R.  7  E.,  in  northeast  comer  sec.  35,  stone  to  ' 
comer  sees.  25,  26,  35,  and  36  bears  N.  41°  50^  E.,  dis- 
tant 38  feet.     Nail  in  blaze  on  east  side  of  hickory  tree 
bears   S.    39°  20^  W.,  distant   29.4    feet.     Iron  post 
stamped  "Prim.  Trav.  Sta.  No.  91905" 

T.  21  N.,  R.  7  E.,  quarter  comer  between  sees.  27  and  34, 
crossroads 

T.  21  N.,  R.  7  E.,  comer  sees.  28,  29,  32,  and  33,  T  road 
north 

T.  21  N.,  R.  7  E.,  comer  sees.  29,  30,  31,  and  32,  T  road 
north 

T.  21  N.,  R.  7  E.,  comer Het»s.  30,  31,  westof  T  road  east. . , 

T.  21  X.,  R.  6  E.,  corner  sees.  25,  26,  :^,  and  36,  T  road 
north 

Mansfield,  1.5  miles  north  of;  T.  21  N.,  R.  6  E.,  comer 
sei"8.  26,  27,  34,  and  35,  0.5  mile  westof;  in  northwest 
corner  of  8.  J.  Trimmer's  field  at  east  and  west  road 
crossing?,  in  limestone  30  by  10  by  8  inches,  aluminam 
tablet  stamped  ♦'Prim.  Trav.  Sta.  No.  10" 


Lon)?itude. 

88  12  45.5 
88  13  54. 8 
88  15  03.4 
88  16  12.  2 
88  17  21.2 
88  18  29.5 
88  19  39.0 
88  20  47.  2 
88  21  54. 0 


40  14  16.4 

40  14  16.9 

40  14  17.2 

40  14  17.4 
40  14  17.  4  ! 

40  14  16. 1 


88  21  54.  2 

88  23  36. 6 

88  25  19.  8 

88  26  28.  6 
88  27  36. 9 

88  28  45.  8 


Mansfield,  crossing  of  Wabash  Railway  and  "Big  Four" 
Rail  wav 

Mansfiehl,  T  road  north  at  C-emetery  1.5  miles  south  of . . 

T  road  west , 

T.  20  N.,  R.  6  E.,  corner  sees.  26,  27,  34,  and  35,  cross- 
roads at 

T.  20  N.,  R.  6  E.,  south  comer  sees.  34,  35,  T  road  north 
near 

T.  19  N.,  R.  6  Fj.j  quarter  corner  between  sees.  2  and  3, 
crossroads  near 

Centerville,  1  mile  south  of;  at  T  road  west,  in  ground,  in 

pasture  owne^l  by  \V.  L.  Alexander,  1.5  feet  from  north 

and  south  fence  on  east  side  of  road,  in  stone  8  by  9  by 

30    'incheH,   alum.    tab.  stamped    **Prim.   Trav.    Sta. 

^^-  ^^" 1    40  OC)  \V>.li\    '^'e^'iVi  V>fi.^ 


40  14  15.9 

40  12  51.1 
40  11  34.6 
40  10  16.0 

40  m  23.  6 

40  08  44. 1 

40  08  04.  5 


88  30  08.  7 

H8  30  39.  6 
88  30  19.3 

0 

88  30  02.  3 
88  30  01.9 
88  30  01.  5 
88  30  04. 6 
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deographic  positions  along  highways — Continueil. 


station. 


T.  19  N.,  R.  6  E.,  corner  sees.  22,  23,  14,  and  15,  T  road 
east 

T.  19  N.,  R.  6  K,  corner  sees.  22,  23,  26,  and  27 


T.  19  N.,  R.  6  E.,  corner  sees.  26,  27,  34,  and  35,  T  road 
west 

T.  19  N.,  R.  6E.,  south  comer  sees.  34,  35 

T.  18  N.,  R.  6  E.,  comer  sees.  2,  3, 10,  and  11,  crossroads. 

T.  18  N.,  R.  6  E.,  corner  sees.  10,  11,  14,  and  15,  cross- 
roads  

T.  18  N.,  R.  6E.,  comer  sees.  14,  15,  22,  and  23 

T.  '18  N.,  R.  6  E.,  in  northwest  comer  sees.  36,  at  cross- 
roads, just  inside  of  field  and  3  feet  from  comer  of  hedge 
fence,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  12 
1905'* 


Latitude. 

Longitude. 

o       /          // 

O          f            If 

40  05  53. 6 

88  30  as.  3 

40  05  01.5 

88  30  03. 1 

40  04  08.  8 

88  30  03.3 

40  03  16.  8 

88  :«)  02. 9 

40  02  24. 1 

88  30  02. 4 

40  01  31.4 
40  00  38.8 


88  30  01.9 
88  30  02. 0 


T.  18  N.,  R.  6  E.,  corner  sees.  23,  24,  25,  and  26,  cross- 
roads  

T.  18  N.,  R.  6  P:.,  east  comer  sees.  24,  25,  T  road  west . .. 

T.  18  N.,  R.  7  E.,  corner  sees.  19,  20,  29,  and  30,  cross- 
roads  

T.  18  N.,  R.  7  E.,  corner  sees.  20,  21,  28,  and  29,  cross- 
roads  

T.  18  N.,  R.  7  E.,  comer  sees.  21,  22,  27,  and  28,  cross- 
roads  

T.  18  N.,  R.  7  E.,  corner  sees.  22,  23,  26,  and  27,  cross- 
roads  

T.  18  N.,  R.  7  E.,  in  ^southeast  corner  sec«.  23,  near  south- 
east corner  of  L.  W.  Schrader's  barn  lot,  at  crossroads, 
15  feet  east  to  maple  tree,  iron  post  stamped  **  Prim. 
Trav.  Sta.  No.  13,  1905" 


39  59  45.8  '     88  30  01.2 


39  59  46. 6 
39  59  47. 0 

39  59  46. 9 

39  59  47. 3 

39  59  47. 5 

39  59  47. 5 


88  28  53. 1 
88  27  44. 6 

88  26  39. 0 

88  25  30.4 

88  24  22. 1 

88  23  13. 5 


T.  18  N.,  R.  7  E.,  east  corner  of  sees.  24  and  25,  crossroads, 
is  15  feet  south  of  corner 

T.  18  N.,  R.  8  E.,  comer  sees.  19,  20,  29,  and  30,  cross- 
roads. 


T.  18  N.,  R. 
roads 

8  E.,  corner  sees. 

20, 

21, 

28, 

and  29, 

cross- 

T.  18  N.,  R. 
roads 

7  E.,  corner  sees. 

• 

21, 

22, 

27, 

and  28, 

cross- 

T.  18  N.,  R. 
roads 

7  E.,  corner  sees. 

22, 

23, 

26, 

and  27, 

cn)8s- 

39  59  47.  6 
39  59  47.  8  I 
39  69  47.  2  i 
39  59  46.  8 
:W  59  46. 1 
39  59  45. 2  ! 


88  22  05. 6 
88  20  56.6 
88  19  53. 4 
88  18  45.  8 
88  17  37.7 
88  16  29.  7 


LOGAN,  MENARD,  AND  SANGAMON    COUNTIES. 
SPRINGFIELD  OI'ADKAMGLK. 

The  following  geographic  po.-sitions  were  obtained  from  primary 
traverse  by  Mr.  E.  L.  McNair,  topographer,  in  1905.  The  line  stalls 
from  adjusted  position  at  Tice,  follows  wagon  roads  east,  south, 
and  west  near  border  of  quadrangle,  and  is  connected  with  adjusted 
position  at  the  crossing  of  the  Wabash  and  Alton  railways  in  South 
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Springfield.  Starting  again  from  adjusted  position  at  Athens  the  line 
follows  wagon  roads  south  along  west  l)order  of  quadrangle  and  is 
connected  to  adjusted  position  at  Curran,  at  the  crossing  of  the 
Wabash  and  the  Chicago,  Peoria  and  St.  Louis  railways.  Positions 
are  given  on  the  Springfield  astronomic  datum. 

Geographic  positions  along  highways. 


Station. 


Latitude. 


Ti(!e  station I 

Tice,  3  corners  1.25  miles  north  of 

I 
T.  18  N.,  R.  6  W.,  quarter  comer  between  sees.  1(5  and  21. 

T.  18  N.,  R.  6  W.,  in  northeast  corner  sec.  22,  road  south. 

T.   18  N.,  R.  6  W.,  in  northeast  corner   sec.   23,  iron 
poststamped  " Prim. Trav. Sta. No.  1,1905*' i 

Indian  Point  Presbyterian  Church,  road  south,    1,800 
feet  west  of,   T.  18  N.,  R.  6  W.,  sec.  24,  northwest  ; 
comer  of , 

T.  18  N.,  R.  5  W.,  quarter  comer  northeast  quarter  sec. 
19  and  southeast  quarter  sec.  18,  T  road  west 


o       /  // 

39  59  07.  7 

40  00  15.  7 
40  00  16. 0 
40  00  02. 8 

40  00  10. 5 


Ix)ng'itude. 


o        / 


// 


89  47  42.  8 
89  47  41. 6 
89  46  50.  6 
89  45  45. 4 

89  44  17. 5 


40  00  11.  4  *    89  43  46.  4 


T.  18  N. ,  R.  5  W. ,  corner  sees.  16, 1 7,  20,  and  21 ,  T  road  east . 

T.  18  N.,  R.  5  W.,  comer  sees.  15,  16,21,  and  22 

T.  18  N.,  R.  5  W.,  comer  sees.  14,  15,  22,  and  23,  4  cor- 


ners 


T.  18  N.,  R.  5  VV.,  quarter  corner  between  sees.  23  and 
24 

T.  18  N.,  Rs.  4  and  5  W.,  quarter  comer  between  sees. 
19  and  24,  Fancy  Prairie  station,  crossing  C.  &  A.  Rail- 
way just  south  of , 

T.  18  N.,  R.  4  W.,  quarter  comer  between  sees.  19  and 
20,  T  road  west 

T.  18  N.,  R.  4  W.,  comer  sees.  16,  17,  20,  and  21 


T.  18  N.,  R.  4  W.,  corner  sees.  15,  16,  21,  and  22,  T  road 
south , 

T.  18  N.,  R.  4  W.,  comer  sees.  14,  15,  22,  and  23 

C.  <fe  A.  Railway,  crossing  of 

T.  18  N.,  R.  4*W.,  quai'ter  corner  bi»tween  sees.  26  and 
^  35,  4  comers 

T.  18  N.,  Rs.  3  and  4  W.,  corner  sees.  25,  36,  30,  and  31, 
4  corners  


Williams,  T.  18  N.,  Rs.  3  and  4  W.,  sees.  25,  36,  30,  and 
31,  in  northeast  comer  of  town  of,  30  feet  northeast  of 
intersection  of  roads,  iron  poststamped  **Prim.  Trav. 
Sta.  No.  2" 

Ts.  17  and  18  N.,  Rs.  3  and  4  W.,  corner  of,  4  corners 


40  00  16.  2 
40  00  17. 1  I 
40  00  17.  4  j 

40  00  17.7 

39  59  51. 9 

39  59  52. 2 

39  59  53. 0 

40  00  19. 7 

40  00  20. 2 
40  00  20. 5 
39  59  30.  6 

39  58  36.  6 

39  58  36.  7 


T.  17  N.,  Rs.  3  and  4  W.,  quarter  comer  between  sees. 
12  and  7,  T  road  north 


T.  17  N.,  R.  4  W.,  quarter  corner  between  sees.  12  and 
13,  road  west 


39  58  36.  9 

39  57  44.  4 

39  56  26.  0 

39  55  59. 4 


89  41  56. 6 
89  40  31. 8 
89  39  23. 9 

89  38  14.  7 

89  37  06.3 

89  35  68.  7 

89  34  43.  8 
89  33  35. 4 

89  32  27. 0 
89  31  19. 2 
89  30  44. 5 

89  30  43. 6 

89  29  01. 6 


89  29  01.4 
89  29  01. 5 

89  29  00. 6 

89  29  34.  6 


Bull.  276—05- 


PRIMARY    TRIANOULATION   AND   PRIMARY    TRAVERSE. 

Oeoffraphin  piiiiliont  along  /i  iy/iu-oy*— Continued. 


r  between  s 
r  1>etween  t 


<.  U  and 
H.  25  pnd 


Th.  le  aod  17  N.,  R.  4  \V.,  tjuarter  comefsecs.  1  and  38, 
1.25  miles  eattt  of  Barrla;;.  S.b  feet  in  Kruund,  iron  [xiRt 
sfamped  "Prim.  Trav.  Sta-  No.  3,  1906" 

Ts.  16  and  17  N.,  R.  4  W..  qiiarttir  corner  «m».  2  and  35, 

0.26  mile  east  of  Barclay,  4comere 

r  Iwtween  eera.  2  and  1 1 , 


T.  l(iN..R.4W., 
T.  16  N.,  R.4  W., 


TBec.  23,  T  roB<i  north 

cfnter  of  si-c.  24,  4  ramera 

ne  eeiiH.  25  and  26,  T  road  north., 
^r  BecH.  25,  26,  35,  and  36,  T  road 


Te.  15  and  Iti  N..  .jUHrter  (wnier  sec.  2 

T.  15  N.,  K.  4  «'.,  northeast  quarttir  see.  H,T  road  cast 

T.  15  N.,  R.   4  W.,  qiiartfr  c.imer  Bees.   13  auii  H.  1.9 

mites  east  of  Rochester;  near  T  riuid  north, 

stamped  '■Prim.  Trav.  Sta.  No.  4,  1905"  ... 

Rochester,  T.  15  N.,  R.  4  W.,  southwest  ijuarler  of  mx. 


T.  15  N, 

B.  4  W 

in  northeast  corner  set. 

7,  Troad 

T.  16  N. 

tt.  4  W. 

in  northwest  i-orner  fee. 

7,  T  road 

T.  16  N. 
lit.  4  c 

R.  4W. 

quarter  comer  between  He 

C8.  IH  ami 

T.  15N,,E.  4  W.,  north  part  of 
T.  15  N.,  R.  5  W.,  in  northeast  . 

briiigeover  Sugar  Creek 

T.  15  N.,  R.  5  W.,  in  southeast 


I.  ,30,  Troail  west 

mer  see.  25,  <wntcr  of 


sec.  23,  T  road 

T.  15  N.,  R.  6  W.,  comer  se<».  14,  16,  22,  and  23,  Illinois 
Central  Railroad  oroesinK 

T.  15  N.,  R.  6  W.,  quarter  wrner  between  Bee».  15  and 
22,  4comore 


Athena  station,  T.  IH  N.,  R.  6  W.,  in  sec.  .36  . 
T.  17  N.,  R.  6  \V.,  quart«r  romer  between  s 


LaUtudg. 

39  55  07. 1 
39  54  15.2 
39  53  22. 8 

39  52  30. 1 
39  52  29.  i 


39  5(1  44. 4 
39  49  27. 6 


36  48  12. 4 
39  47  19. 6 
39  46  13.  9 


39  45  01. 3 

39  45  00. 8 

39  45  12. 4 

39  45  21.2 

39  44  39. 9 
39  43  40. 0 

39  43  40. 1 

39  44  12.8 

39  44  37.  J 

39  44  36. « 

39  46  19.  0 

39  67  53. 1 
;t!»  f.6  20. 0 


Longl  tilde. 

e»  29  34.3 
89  29  Xi-B 
80  29  33. 3 

89  29  32.  7 
89  30  41.2 
89  30  40.4 

89  30  23. 0 
89  ;)0  42. 0 
89  29  48. 0 
89  29  13.  7 

89  30  06.  K 
89  :W  31. 2 
89  3(1  12. 7 

89  29  54.2 
89  32  03. 2 

89  33  35. 5 

89  34  08. 5 

89  :J4  41.5 
89  :M  57.  2 

89  ;)5  46.  2 

89  36  57. 1 

89  37  48.2 

89  38  ;i8.  2 

89  39  09.  0 

89  43  27.9 
89  43  38. 1 
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Geographic  positions  along  highways — CJontinued. 


station. 


T.  17  N.,  R.  6  W.,  quarter  corner  between  sees.  12  and 
13,  4  (!omer8 , 


T.  17  N.,  R.  6  W.,  center  sec.  24,  4  corners 

T.  17  N.,  R.  6  VV.,  sec.  23,  center  of  pier  of  bridge  over 
Sangamon  River 


T.  17  N.,  R.  6  W.,  quarter  (;omer  between  sees.  27  and 
28,  T  road  south 


T.  16  N.,  R.  6  W.,  cejiter  of  southeast  quarter  sec.  3,  T 
road  west 


T.  16  N.,  R.  6  W.,  near  center  sec.  10,  in  ^ass  triangle 
near  T  road  west,  iron  post  stamped  **  Prim.  Trav.  Sta. 
No.  5,1905" 

T.  16  N.,  R.  6  W.,  north  part  sec.  22,  4  comers , 

T.  16  N.,  R.  6W.,  north  part  sec.  27,  T  road  west 

T.  16  N.,  R.  6  W.,  center  sec.  34,  T  road  north 

Ts.  15  and  16  N.,  quarter  corner  sec.  3,  T  road  south 

T.  15  N.,  R.  6  W.,  quarter  corner  between  sees.  10  and 
15,  1  mile  northeast  of  Curran,  near  T  road  north,  iron 
post  stamped  "Prim.  Trav.  Sta.  No.  6,  1905" 

Wabash  and  Chicago,  Peoria  and  St.  Louis  railways, 
crossing  of 


Latitude. 


o         /  // 

39  55  27. 6 
39  54  35.  4 

39  54  27. 5 

39  53  43.  7 

39  51  46.  4 

39  51  14. 2 

39  49  44. 7 

39  48  44. 5 

39  47  39. 4 

39  47  13.  2 

39  45  24.  2 
39  44  38. 1 


Longitude. 


o    /    »/ 

89  43  37. 0 
89  43  19.  0 

89  44  32. 8 

89  45  47.  3 

89  45  15.  4 

89  45  32.  3 
89  45  30. 1 
89  45  30. 1 
89  45  28.0 
89  45  12. 1 

89  45  10.3 
89  45  43. 9 


CHAMPAIGN   COUNTY. 
UBBANA  qt'ADBANtiLE. 

The  following  geographic  positions  on  the  United  States  standard 
datum  were  established  from  primary  traverse  run  in  li)05  by  Mr. 
J.  R.  Ellis,  assistant  topographer.  The  line  starts  from  east  tower  of 
Illinois  Industrial  School  at  Champaign,  located  by  triangulation  of 
the  United  States  Lake  Survey;  follows  Illinois  Central  Railroad  to 
Tolono;  thence  east  along  Wabash  Railroad  to  Homer,  connecting 
with  Lake  Survey  triangulation  station,  Lynn  Grove,  and  Lake  Sur- 
vey triangulation  station  chimney  at  Sidney;  thence  by  wagon  road 
north  along  border  of  quadrangle  to  Thomasboro;  thence  southwest 
along  Illinois  Central  Railroad  to  starting  point. 
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Geographic  positions  along  the  lUinais  Central  Railroad  between  Champaign  and  Tolono. 


Station. 


Champaign^  east  tower  Industrial  School,  U.  S.  Lake 
Survey  tnangulation  station 


Champaisn,  near  southeast  corner  of  Engineer  Building, 
State  TJniversity,  in  ground  at  cross  sidewalks  near; 
said  building  bears  N.  26**  15'  W.,  distant  52.5  feet,  iron 
post  stamped  **  Prim.  Trav.  Sta.  No.  1,  1905*' 


Champaign,  road  crossing  1.25  miles  south  of  ( west  track ) 

Savoy,  road  crossing,  1  mile  north  of  (west  track) 

Savoy  station  (west  track) - 

Savoy  station,  road  crossing  1  mile  south  of  (west  track) . 

T.  18  N.,  R.  8  K,  comer  sees.  11, 12, 13,  and  14 

Tolono,  in  southeast  comer  of  lot  at  Commercial  Hotel ; 
southeast  comer  of  C.  H.  Bell's  store  bears  N.  28°  80' 
E.,  distant  185  feet;  southeast  comer  of  hotel  bears  N. 
4**  E.,  distant  108  feet;  iron  post  stamped  "  Prim. 
Trav.  Sta.  No.  2,  1905'' 


Latitude. 


o      /        // 
40  06  32. 9 


40  06  38. 1 
40  05  40. 2 
40  04  08. 6 
40  03  14.  8 
40  02  22. 0 
40  01  29.  3 


39  59  06. 4 


Longitude. 


88  13  37.8 


88  13  35. 2 
88  14  40.5 
88  14  55. 0 
88  15  O;^.  5 
88  15  11.9 
88  15  15.6 


88  15  39. 1 


Geographic  positions  along  the  Walmsh  Railusiy  near  Tolono. 


Station. 


Tolono,  road  crossing  north  and  south,  1.25  miles  east  of. 
Tolono,  road  crowing  north  and  south  on  section  line 


Latitude. 


39  59  21.5 
39  59  37. 8 


Longitude. 


o       /         // 

88  14  15.  4 
88  13  04.9 


Geographic  positions  along  the  highways  hetwetm  Tolmw  ntid  Sidneij. 


Station. 


T.  18  N.,  R.  9  E.,  corner  of  sei*.  20,  21,  28,  29,  at  cross- 
roads  


I^itltudo. 


Longitude. 


T.  18  N.,  R.  9  E.,  comer  pecs.  21,  22,  27,  and  28,  at  cross- 
roads  


T.  18  N.,  R.  9  E.,  comer  sees.  22,  23,  26,  and  27,  at  cross- 
roa^ls -. , 

T.  18  N.,  R.  9  E.,  comer  sees.  23,  24,  25,  and  2(),  at  cross- 
roads  


O  /  ff 

39  59  45. 9 


39  59  46.  5 


ft 


88  11  56.9 


88  10  48.  7 


39  59  47.  1      88  09  40.  9 


T.  18  N.,  Rs.  9  and  10  E.,  corner  sees.  19,  24,  25,  and  30, 
at  crossroads 

T.  18  N.,  Rs.  9  and  10  E.,  corner  sees.  25,  30,  31,  and  36, 
at  crossroads 


Ts.  17  and  18  N.,  Rs.  9  and  10  E.,  corner  sees.  1,  6,  31,  and 
36,  at  crossroads 


Lynn  Grove  tnangulation  station:  In  SW.J  of  8E.  }  sec. 
31,  T.  18  N.,  R.  10  E.,  3  miles  southeast  of  Philo  Rail- 
way station.  Station  mark :  A  stone  post  3  feet  l>elow^ 
surface  with  another  directly  over  it  as  a  surface  mark. . 

Black,  east  and  west  road  crossing  Frist!o  Railway 


39  59  47.  () 


39  59  48.  3 


39  58  55. 6 


39  58  03.  3 


39  58  iYX  85 
39  58  02. 4 


88  08  32. 4 


88  07  24. 1 


88  07  23.  7 


88  07  23.  3 


S8  06  :«.  90 
88  a5  09.  0 
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Geographic  position*  along  Ou  highways  betu^een  ToUnio  and  Sidneg — Continue<l. 


StHtion. 


T.  IS  N.,  R.  10  E.,  comer  secfl.  28,  29,  32  and  33,  at  croee- 
roadn 


Latitude. 


o        /         // 

39  58  54.  7 


T.  18  N.,  R.  10  E.,  in  Houtheant  corner  sec.  20,  4  feet 
from  corner  of  he<l^  fence,  iron  post  stamped  '*Prini. 
Trav.  Sta.  No.  3,  1905" 

T.  18  N.,  R.  10  E.,  quarter  comer  l)etween  sees.  16  and 
21 ,  croenroads  near 


Si<lney,  I^ke  Survey  trian^ulation  station  chimney. 


39  59  48.  7 

40  00  40.  4 
40  01  25. 45 


Longitude. 


o  /  // 

88  05  07. 6 


88  05  08.1 

88  04  33.6 
88  04  10. 02 


Geographic  poftUiottH  along  the  Wiibash  Raibvay  east  of  Sidney. 


Station. 


Sidney,  cronsing  of  Wabash  and  Frisco  railways,  1  mile 
east  of 


Road  crushing  north  and  south  between  sees.  11  and  12  . 

Road  crossing  north  and  south  between  sees.  7  and  12  . . 

T.  18  X.,  R.  14  VV.,  near  Quarter  comer  west  side  sec.  7, 
in  southwest  corner  of  field  and  just  off  right  of  way, 
iron  post  stamped  *'Prim.  Trav.  Sta.  No.  4,  1905*'.... 


Latitude. 


o         /  // 

40  01  30. 6 

40  01  40. 5 

40  01  47. 2 


40  01  52. 9 


Longitude. 

O         /  /' 

88  03  25. 7 
88  01  43. 6 
88  00  35.0 

87  59  39. 2 


Geographic  positions  along  highvxiys. 


SUtion. 


Ts.  18  and  19  N.,  R.  11  p:.,  and  14  W.,  0.5  mile  north  of 
comer  to  sees.  6,  6,  31,  and  31,  T  road  west 

Clark  schoolhouse,  crossroads  at 


T.  19  N.,  R.  11  E.,  14  W.,  corner  sees.  18,  18,  and  19, 19, 
crossroads  near 


T.  19  N.,  R.  11  E.,  in  northeast  comer  sec.  18,  in  comer 
of  field  owne<l  by  Lou  Richards,  2.5  feet  southwest  of 
corner  fence  post  and  133  feet  south  of  Big  Four  Rail- 
way, in  limestone  40  bv  7  by  5  inches,  aluminum  tab- 
let Htampe<l  "Prim.  Trav.  Sta.  No.  5,  1905" 


T.  19  N.,  R.  11  E.,  14  W.,  corner  sees.  6,  6,  and  7  and  7, 
crossroads 


Ts.  19  and  20  N.,  R.  11  E.,  14  W.,  comer  sees.  6  and  6 
and  31  and  31 ,  crossroads 


T.  20  N.,  R.  14  VV.,  west  corner  sees.  30  and  31,  at  Union 
schoolhouse,  T  road  east , 


T.  20  N.,  R.  11  E.,  14  W.,  corner  sei!S.  19,  19,  and  30,  30 

T.  20  N.,  R.  14  W.,  west  corner  sees.  18  and  19,  T  road 
east 


T.  20  N.,  R.  14  W.,  west  comer  sees.  7  and  18,  T  road 
east , 


T.  20  N.,  R.  14  W.,  west  comer  sees.  6  and  7,  T  road 
east 


Latitude. 

Longitude. 

O          t             II 

o       /         n 

40  03  28.  7 

87  59  40. 1 

40  04  34.7 

87  59  40.0 

40  05  52.  2 

87  59  39. 8 

40  06  45. 0 

87  59  39.  9 

40  07  39. 0 

87  59  39.  7 

40  08  31.8 


87  59  39.  7 


40  09  23.  9  87  59  39.  8 

40  10  15.2  I  87  59  39.6 

40  11  06.9  87  59  39.7 

I 

40  11  59.1  87  59  39.  S 


40  12  50. T  \    ^1  bS>  \\SH.^ 
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Geographic  pasUioru  aUmg  highways — Continued. 


station. 


T.  20  N.,  Rs.  11  E.,  14  W.,  north  corner  sees.  6  and  (3,  T. 
road  south 

T.  21  N.,  R.  11  E.,  southeast  corner  sec.  25,  in  southeast 
comer  of  Doctor  McFarland's  garden,  corner  sees.  26, 
30,  31,  and  36,.  T.  21  N.,  Rs.  10  and  11  E.,  be^rs  S.  43° 
E.,  distant  55  feet,  iron  post  stamped  "Prim.  Trav. 
Sta.  No.  6,  1905'' 

T.  21  N.,  R.  10  E.,  corner  sees.  25, 26, 35,  and  36;  crossroads. 

T.  21  N.,  R.  10  E.,  comer  sees.  26, 27, 34,  and  35;  crossroads. 

T.  21  N.,  R.  10  E.,  comer  sees.  27, 28, 33,  and  34,  at  Flatville. 

T.  21  N.,  R.  10  E.,  comer  sees.  28, 29, 32,  and  33;  crossroads. 

T.  21 N.,  R.  10  E.,  in  northeast  corner  sec.  31,  at  crossroads, 
1.5  feet  from  comer  fence  post,  iron  post  stamped 
"Prim.  Trav.  Sta.  No.  7,  1905*' 

T.  21  N.,  Rs.  9  and  10  E.,  corner  sees.  30,  31,  36,  and  25; 
crossroads 

T.  21  N.,  R.  9  E.,  comer  sees.  25, 26, 35,  and  36;  crossroads. 

Thomasboro,  crossroads  0.5  mile  southeast  of 


Latitude. 


o  ^  // 

40  13  29.8 


40  14  23. 1 
40  14  22. 6 
40  14  22.  3 
40  14  22.  2 
40  14  22. 0 

40  14  21.3 

40  14  21. 1 
40  14  20.  8 
40  14  19.6 


Longitade. 


o         /  // 

87  59  40. 2 


88  00  06.2 
88  01  15. 1 
88  02  23.  8 
88  03  32.  7 
88  04  41.8 

88  05  51.7 

88  06  59. 9 
88  08  08.  7 
88  11  02.0 


Geographic  positions  along  tJie  Illinois  Central  Railroad  between  Thomasboro  and 

Champaign. 


station. 


Milepost  792,  east  and  west  road  crossing  470  feet  south 
of,  east  track 

I^verett,  east  and  west  road  crossing  1  mile  north  of, 
east  track 

I^verett,  east  and  west  road  crossing,  east  track 

T.  20  N.,  R.  9  E.,  sees.  19  and  20,  south  corner  of,  T  roatl 
north 

Milepost  787,  east  and  west  road  crossing,  east  track 

Milepost  786,  east  and  west  road  crossing,  230  feet  south 
of,  east  track 

Illinois  Central  Railway  and  Big  Four  Railway,  crossing 
of,  north  track  Big  Four,  east  track  Illinois  Central 
Railway 


Latitude. 

Longitude. 

o         /          // 

o         /             // 

40  13  27.0 

88  11  44.2 

40  12  00.  8 

88  12  20.  3 

40  11  21.2 

88  12  36.  8 

40  10  15.  6 

88  13  12.  8 

40  09  22. 9  ;     88  13  26.  3 


40  08  30. 1        88. 13  48. 3 


40  07  17.  9 


88  14  17.7 


IOWA. 

PRIMARY  TRAVERSE. 

BOONE,    DALLAS,    POLK,    AND   STORY   COUNTIES. 
DKS  MOINES  SO-MINIITE  QUADKANOLi;. 

The  following  geographic  positions  were  determined  from  primary 
traverse  in  1904  by  J.  R.  Ellis.  The  line  starts  from  adjusted  position 
near  southwest  corner  of  Des  Moines  Special  quadrangle,  follows  Bock 
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Island  Railway  westward  to  west  edge  of  quadrangle;  thence  north 
and  east  along  wagon  roads  to  northeast  corner  of  quadrangle;  thence 
south  to  Enterprise  along  Des  Moines,  Iowa  Falls  and  Northern  Rail- 
way, and  is  closed  on  adjusted  position  near  northeast  corner  of  Des 
Moines  Special  quadrangle.  Positions  are  given  on  the  Des  Moines 
astronomic  datum. 

Geographic  positions  along  the.  Chicago^  Rock  Mand  and  Pacific  Railway  between  MiU' 

post  369  and  Desoto. 


Station. 


Polk-Dallas  County  line,  north  and  south  railroad  cross- 
ing on 

Milepost  369,  private  road  crossing  0.25  mile  east  of 

Milepost  370,  north  and  south  road  crossing  500  feet  west  of 

Milepost  371,  private  road  crossing  1,410  feet  west  of 

Boone ville,  Iowa,  in  northwest  comer  of  pasture  owned  by 
E.  P.  Famsley,  on  south  side  of  Chicago,  Rock  Island 
and  Pacific  Railway  crossing,  cross  on  southwest  corner 
of  foundation  to  station  t^rs  N.  59°  40^  E.,  distant 
465.4  feet;  south  rail  at  center  of  crossing  bears  N.  80° 
ly  W.,  distant  98  feet,  iron  post  stamped  "Prim.  Trav. 
Sta.  No.  9*' 

Boone  ville,  private  road  crossing  1.25  miles  west  of 

Milepost  375 

Van  Meter,  road  crossing  600  feet  east  of  station 

Spur,  road  crossing  275  feet  northwest  of 

Bridge  No.  362,  road  crossing  940  feet  west  of 

Desoto,  in  northwest  corner  of  public  school  grounds; 
southeast  comer  of  J.  C.  Thrailkiirs  house  bears  S.  65° 
4y  W.,  distant  94  feet,  iron  post  stamped  "Prim.  Trav. 
Sta.  No.  10'* 


Lc.titnde. 


o         /  // 

41  32  17. 8 
41  32  13.  0 
41  32  57. 6 
41  31  42.9 


41  31  22. 5 
41  31  10.4 
41  31  28.  6 
41  31  56.9 
41  32  20. 5 
41  31  55.9 


41  31  57. 3 


Longitude. 


o    /    // 

93  47  19. 0 

93  48  22. 5 

93  49  52. 8 

93  51  12. 5 


93  52  59. 9 
93  54  23.7 
93  55  20. 5 
93  56  56. 2 
93  57  39. 2 
93  58  57. 0 


94  00  22. 3 


Geographic  positions  along  highways. 


Station. 


Desoto,  road  west  1  mile  northwest  of,  21  feet  northeast 
to  east  end  culvert,  30  feet  northwest  to  cross  cut  on 
gatepost 

South  fork  of  Raccoon  River,  north  end  of  bridge  over. . . 

South  fork  of  Raccoon  River,  T  road  east  0.75  mile  north 
of;  21  feet  northwest  to  cross  cut  on  telephone  pole,  36 
feet  northeast  to  cross  cut  on  telei)hone  pole 

T  road  east,  40  feet  southeast  to  cross  cut  on  telephone 
pole,  42  feet  northeast  to  cross  cut  on  corner  fence  post. . 

Adel,  in  southeast  corner  of  court-house  yard;  north- 
east comer  of  cornerstone  to  court-house  bears  N.  29° 
55^  VV.,  167.7  feet,  water  taV)le  at  northea.st  corner  of 
bank  bears  S.  15°  40''  E.,  distant  69.3  feet;  iron  post 
stamped  "Prim.  Trav.  Sta.  No.  11" 

AdeJ^  center  pier  of  bridge  1  mile  north  of 


latitude. 


Oft/ 

41  32  46.  8 
41  33  23. 8 


41  34  04.5 
41  35  42. 1 


41  37  01.9 
41  ^  Oo.O 


Longitude. 


o  /  // 

94  00  34. 5 
94  00  17. 2 


94  00  20.  2 
94  00  39.  2 


\ 


94  00  56.5 
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Geograph if  posit ioiiM  along  highivays — Continued. 


8tHtion. 


Schoolhouse  No.  3,  T  road  east  at;  42  feet  southwest  to 
cross  cut  in  telephone  pole 

Adei,  crossroads,  3  miles  north  of;  33  feet  southeast  to 
Freeman's  mail  box;  30  feet  northeast  to  guide  poet . . . 

Dallas  County  farm,  T  road  east  0.75  mile  north  of;  39 
feet  southeast  to  cross  cut  on  telephone  pole,  40  feet 
northeast  to  cross  cut  on  comer  fence  post 

Dallas  Center,  crossroads  3  miles  west  of,  32  feet  southeast 
to  guide  xx)st,  30  feet  northeast  to  cut  on  telephone  pole. 

Schoolhouse,  crossroads  0.25  mile  south  of;  33  feet  south- 
east to  cross  cut  on  fence  post,  38  feet  southwest  to  cross 
cut  on  telephone  pole 

T.  29  N.,  R.  27  W.,  sec.  30,  T  road  south,  near,  40  feet 
southwest  to  cross  cut  on  telephone  pole,  31  feet  south- 
east to  cross  cut  on  comer  post 

T  road  west;  36  feet  southwest  to  mail  box,  31  feet  north- 
west to  cross  cut  on  telephone  pole 

Minburn,  north  and  south  road  crossing  of,  Chicago, 
Rock  Island  and  Pacific  Railway,  1  mile  southeast  of .. 

Minburn,  0.5  mile  east  of;  in  northeast  corner  of  field 
owned  by  E.  S.  Hill  at  T  road  south,  nail  in  blaze  on 
west  face  of  pine  tree  bears  N.  87°  20^  E.,  distant  63.7 
feet;  same  on  northwest  face  of  maple  tree  bears  S.  41° 
20^  E.,  distant  103  feet 

Quarter  comer,  crossroads  at,  33  feet  southwest  to  cross 
cut  on  corner  fence  post  39  feet  northwest  to  mail  box. 

Ts.  80  and  81  N.,  R.  27  W.,  sees.  3,  4,  33,  and  34,  corner 
of,  crossroads  at 

T.  81  N.,  R.  27  W.,  corner  sees.  27,  28,  33,  and  34,  cross- 
roads at 

T.  81  N.,  R.  27  W.,  quarter  corner  to  sees.,  22  feet  east  to 
crossroads 

Chris  Hargin's  mail  box,  29  feet  northwest  to  cross  cut 
on  fence  post 

T.  81  N.,  R.  27  W.,  sees.  21,  22,  T  road  north  0.25  mile 
west  of;  6  feet  to  stone  in  road,  25  feet  to  cross  cut  on 
corner  fence  post 


Latitude. 


Off* 

41  38  60.  3 
41  39  29. 4 


41  40  21.  2 
41  41  17.5 

41  41  56. 7 

41  43  15.5 
41  43  54. 9 
41  44  43.3 


T.  81  N.,  R.  27  W.,  quarter  corner  between  sees.  16  and 
•  17,  T  road  north , 


T  road  east,  30  feet  northwest  to  cross  cut  on  fence  post, 
30  feet  northeast  to  cross  cut  on  corner  fence  post 


Benton,  railway  crossing,  130  feet  west  of  station 

Benton,  1  mile  north  of,  T.  81  N.,  R.  27  W.,  in  northwest 
comer  of  section  4,  on  land  owned  by  Hans  Mever,  at 
crossroads,  iron  post  stamped  **  Prim.  Trav.  Sta.  No.  13" , 

T.  82  N.,  R.  27  W.,  corner  sees.  28,  29,  32,  and  33,  cross- 
roads   


T.  82  N.,  R.  27  \V.,  corner  sees.  21,  22,  27,  and  28,  cross- 
roads at 

T.  82  N.,  R.  27  W.,  corner  sees.  15,  16,  21,  and  22,  cross- 
roads at 


41  45  13.4 
41  45  13. 6 
41  46  36. 6 
41  47  28. 9 
41  48  21.1 
41  48  21. 1 

41  49  13.6 

41  49  39.  8 

41  50  32.  3 
41  51  10. 1 

41  51  46.5 
41  52  39. 4 
41  53  31.0 
41  54  2;^.  4 


Longitude. 


O  '  ff 

93  01  16. 0 

94  01  16. 1 


94  01  15. 8 
94  01  19. 6 

94  01  21. 8 

94  01  16.5 
94  00  59. 3 
94  01  00. 5 


94  01  01. 1 
93  59  15. 6 
93  59  14. 4 
93  59  14. 7 
93  59  14.  7 
93  59  14. 8 

93  59  32. 2 

94  00  25.6 

94  00  25. 8 
94  00  25.5 

94  00  25.2 
94  00  25. 5 
93  59  15. 2 
93  59  15. 6 


IOWA. 
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Geographic  positions  along  highways — Continued. 


station. 


T:  82  N.,  R.  27  W.,  corner  sec-s.  9,  10,  15,  and  16,  cross- 
roads at 


T.  82  N.,  R.  27  W.,  comer  sees.  8,  4,  d,  and  10,  cross- 
roads at 


Ts.  82  and  83  N.,  R.  27  W.,  comer  seep.  3,  4,  33,  and  34, 
crossroads  at 


T.  83  N.,  R.  27  W.,  comer  sees.  27,  28,  33,  and  34,  cross- 
roads at 


T.  83  N.,  R.  27  W.,  comer  sees.  27,  28,  21,  and  22,  cross- 
roads at • 


Schoolhouse  No.  7,  in  northwest  comer  to  school  yard, 
T.  83  N.,  R.  27  \V.,  northwest  comer  sec.  22;  northwest 
comer  foun<lation  bears  8.  15°  4y  E.,  distant  153  feet; 
section  corner  bears  N.  52°  30^  W.,  distant  40  feet;  iron 
post  stamped  **Prim.  Trav.  Sta.  No.  14" 

T.  m  N.,  R.  27  W.,  corner  sees.  14,  15,  22,  and  23,  comer 
of  T  road  south  at 


T  road  north,  33  feet  northwest  to  bowlder,  39  feet  north- 
east to  cross  cut  on  telephone  pole 


T.  83  N.,  Rs.  26  and  27  W.,  comer  sees.  18, 19,  24,  and  13, 
T  road  west 


Des  Moines  River,  center  pier  of  bridge 

T  road  south,  near  lar]E^  elm  tree 

Luther  station,  2  miles  north  and  3  miles  west  of;  T.  83 
N.,  R.  26  W.,  in  southwest  comer  sec.  15,  in  comer  of 
pasture  ownetl  by  R.  N.  Cartwright;  stone  at  comer 
sees  15,  16,  21,  and  22  bears  8.  38°  40^  W.,  distant  36.7 
feet;  iron  post  stamped  *  *  Prim.  Trav.  Sta.  15  " 


T.  83 N.,  R.  26  W.,  comer  sees.  22  and  23, 14  and  15,  T road 
south 


T.  83  N.,  R.  26  W.,  comer  sees.  13, 14,  23,  and  24,  T  road 
north 

T.  83  N.,  Rs.  25  and  26  W.,  corner  sees.  18, 19,  24,  and  13, 
crossroads  at 

T.  83  N.,  R.  25  W.,  comer  sees.  17,  18,  19,  and  20,  cross- 
roads at 

T.  83  N.,  R.  25  W.,  corner  sees.  16,  17,  20,  and  21,  croas- 
n)ad8  at 

School  No.  5,  T.  S3  N.,  R.  25  W.,  sec.  15,  in  and  near 
southwest  <x)rner  school  yard;  section  corner  to  sees.  15, 
16,  22,  and  21  bears  N.  45°  \V. ;  iron  post  8tam{)e<i 
**Prim.  Trav.  Sta.  No.  16" 


Latitude. 


O         f         ff 

41  55  15.8 
41  56  08. 4 
41  57  00. 6 
41  57  52. 6 
41  58  44. 6 


41  59  36.4 

41  59  36. 5 

41  59  36. 5 

41  59  36. 6 
41  59  56. 4 
41  59  34.6 


41  59  37. 5 
41  59  38. 1 
41  59  38.  7 
41  59  38. 2 
41  59  38. 0 
41  59  38.  8 


T.  83  N.,  R.  25  W.,  corner  sees.  14,  15,  22,  and  28,  cross- 
roads at 

T.  8:^  N.,  R.  25  W.,  corner  sees.  13,  14,  23,  and  24,  cross- 
roads at 

T.  83  N.,  R.  24  and  25  W.,  corner  sees.  18,  19,  24,  and  13, 
crossroatls  at 


T.  83  N.,   R.  24  W.,  corner  sees.  17,  18, 19,  and  20,  cross- 
roads at 


41  69  39. 1 
41  59  38.  2 
41  59  38. 1 
41  59  37.  3 
41  59  37. 4 


Longitude. 


O         /  tf 

93  59  16. 3 
93  59  16. 3 
93  59  15. 3 
93  59  14. 8 
93  69  14.4 


93  59  14. 0 

93  58  04.6 

93  57  14. 0 

93  66  46. 2 
93  64  06. 9 
93  53  12. 6 


93  52  18. 8 
93  51  09. 3 
93  49  58. 9 
93  48  48. 8 
93  47  37. 9 
93  46  28.  7 


93  45  17. 9 
93  44  08.  5 
93  42  58. 0 
93  41  48. 1 
93  40  m.  1 
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Geographic  positions  aloiig  highways — Continued. 


Station. 


T.  83  N.,  R.  24  W.,  comer  sees.  17,  18,  7,  and  8,  T  road 
west  at 


T  road  south,  31  feet  north  to  Willow  tree,  50  feet  south- 
west to  Cottonwood 


Ames,  in  southeast  comer  of  Agricultural  CJollege  grounds, 
southwest  comer  of  foundation  to  porcli  of  houne  l)ears 
N.  61°  W  E.,  distant  169.7  feet;  southeast  comer  foun- 
dation to  first  house  north  of  southeast  corner  bears 
N.  13°  W.,  distant  129.5 feet, iron  poststamped  "Prim. 
Trav.  Sta.  No.  17^' 


T  road  north  at  section  comer  (no  numbers),  33  feet  south- 
west to  electric-lieht  reel  on  post,  27  feet  northeast  to 
cross  cut  on  telephone  pole 


Skunk  ditch,  center  of  bridge  over 

Stone  comer  sees,  (no  numbers),  36  feet  northwest  to 
J.  C.  Marsh's  mail  box,  36  feet  northeast  to  cross  cut  on 
telephone  pole 

T.  83  N.,  R.  24  W.,  sees.  4,  5,  8,  and  9,  comer  of,  cross- 
roads at  schoolhouse 


T.  83  N.,  R.  24  W.,  corner  sees.  8,  9,  16,  and  17,  cross- 
roads  


T.  83  N.,  R.  24  W.,  comer  sees.  16,  17,  20,  and  21,  cross- 
roads  


T.  83  N.,  R.  24  W.,  comer  sees.  15,  16,  21,  and  22,  cross- 
roads  


T.  83  N.,  R.  24  W.,  in  northeast  comer  of  northwest 
quarter  sec.  22,  at  T  road  south,  nail  in  root  of  willow 
tree  bears  N.  79°  30^  E.,  distant  99  feet;  west  end  of 
culvert  bears  N.  26°  E.,  distant  9  feet,  iron  post  stamped 
"Prim.  Trav.  Sta.  No.  18'' 


Latitude. 


o         /         // 

42  00  29. 8 
42  00  42.  2 


42  01  21. 5 

42  01  21. 8 
42  01  21.  2 

42  01  21. 0 
42  01  22. 4 
42  00  30. 2 
41  59  37. 9 
41  59  38. 0 


41  59  37.  7 


LoD^tude. 


o    /    // 

93  40  36.  3 
93  39  25. 9 


93  38  25. 4 

93  37  06.0 
93  35  38.  8 

93  34  46. 4 
93  32  20. 6 
93  32  20. 6 
93  32  20. 6 
93  31  10. 6 


93  30  35. 8 


Geographic  positions  along  tlie  Des  Moines^  Iowa  Fulls  and  Northern  Railroad. 


Station. 


Shipley,  north  and  south  road  creasing  0.25  mile  west  of 

Quarter  comer  at  crossroads,  43  feet  northwest  to  cross 
cut  on  schoolhouse  fence,  39  feet  southwest  to  crosscut 
on  fence  post 

Quarter  corner  at  crossroads,  38  feet  northeast  to  cross  cut 
on  telephone  pole,  37  feet  southeast  to  T.  P.  Child's 
mail  box 

Quarter  corner  at  crossroads,  42  fiH»t  northwest  to  I).  C. 
Hanks's  mail  box,  39  feet  southwest  to  cross  cut  on 
telephone  pole 

T  road  west,  41  feet  northwest  to  cross  on  corner  fence 
post,  39  feet  southwest  to  cross  on  telephone  pole 

Cambridge,  east  and  west  road  crossing  0.5  mile  north  of 

Cambridge,  crossing  Chicago,   Milwaukee  and  St.  Paul  , 
Railwav  and  Des  Moines,  Iowa  Falls  and    Northern  ' 
Hailroad 4\  r>^^ 'AS^.\ 


Latitude. 


Longitude. 


O         1          n 

o       1         n 

41  58  39.  6 

93  30  35.  6 

41  57  53. 2 

93  30  35. 9 

41  57  00. 9 

41  56  07. 4 

41  55  15.5 
41  54  05.  0 


93  30  36.  7 

93  30  36.  7 

93  30  36.  3 
93  31  25.  9 


IOWA. 
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Geographic  pogUions  along  the  Des  Moines,  Iowa  Falls  and  Northern  RaUroad — Cont'd. 


station. 


Cambridge,  1.5  miles  south  of;  in  northeast  comer  of 
Perry  Crook's  field,  west  rail  of  railroad  at  crossing 
bears  N.  61°  E.,  distant  53  feet,  iron  post  stamped 
"Prim.  Trav.  Sta.  No.  19" 

Story  and  Polk  county  line,  crossing  with  railway 

Milepost  21,  east  and  west  road  crossing  110  feet  south  of 

Milepost  20,  east  and  west  road  crossing  270  feet  south  of; 
also  comer  of  sees,  (no  numbers) 

Milepost  19,  east  and  west  road  crossing  1,000  feet  south 
of 

Elkhart,  east  and  west  crossing  0.75  mile  north  of 

Elkhart  station 

Milepost  16 

Enterprise,  east  and  west  road  crossing  2  miles  north  of. 

Enterprise,  1  mile  north  of;  in  southeast  comer  of  J. 
Wohlwind's  farm,  on  north  side  of  east  and  west  road, 
comer  post  of  field  bears  SE.,  distant  2.5  feet,  iron 
post  stamped  **Prim.  Trav.  Sta.  No.  5" 


Latitude. 


// 


41  52  38.  7 
41  51  46.9 
41  50  57. 3 

41  50  04. 9 

41  49  06. 5 
41  48  20. 5 
41  47  36.4 
41  46  39. 5 
41  45  24. 0 


41  44  46.  2 


Longitude. 


// 


93  31  13. 2 
93  31  05.  2 
93  30  58. 3 

93  31  12. 2 

93.31  27.8 
93  31  28. 4 
93  31  28. 8 
93  31  29. 5 
93  31  30. 3 


93  31  31.4 


POLK  <X)UNTY. 


DE8  MOINES  SPECIAL  qCADRANGLE. 


The  following  geographic  positions  were  determined  from  primary 
traverse  in  1904  by  Mr.  J.  R.  Ellis,  topographic  aid.  The  line  starts 
from  north  meridian  stone  in  court-house  yard  at  Des  Moines,  located 
by  astronomic  observations  by  the  United  States  Coast  and  Geodetic 
Survey,  and  follows  the  Chicago  Great  Western  Railway  southwest 
to  Orillia;  thence  north  along  public  highways  to  northwest  corner  of 
quadrangle;  thence  east  to  Enterprise.  The  line  follows  Des  Moines, 
Iowa  Falls  and  Northern  Railway  for  about  three  miles;  thence  runs 
south  along  public  highways  to  Levey;  thence  northwest  along  Chi- 
cago, Rock  Island  and  Pacific  Railway  to  Des  Moines,  connecting  with 
original  position. 

Geographic  positions  along  Oie  Chicago  Greal  Western  Railway  between  Des  Moines  and 

Orillia. 


station. 


DeH  Moines,  north  meridian  stone  in  court-house  yard  . . . 

Des  Moines,  Ninth  street  crossing  Chicago  (xreat  Western 
Railroad,  in  south  part  of 

South  Des  Moines,  road  crossing  0.5  mile  west  of  station  . 

Blacksmith  shop,  roafl  crossing  north  and  south 

Milhuan^  section  Uno  road  crost^ing  1  wile  north  of 


Latitude. 


O         /  ff 

41  35  05.  6 

41  34  18.7 

41  33  57.  8 

41  33  46. 1 


Longitude. 


o       /         // 

93  37  16. 9 

93  37  17.6 
93  38  35.0 
93  39  21.3 


41  3^  1^.3  \    'd'i  ASi'i^.l 
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Geographic  positiotis  ahng  th^  Chicago  Great  Western  Railroay^  etc. — Continue*!. 


station. 


T.  78  N.,  Ra.  24  and  26  W.,  corner  sees.  19,  24,  25,  and  30. 
Milepo8t.318,  road  crossing  0.25  mile  northeast  of 


Milepost  319,  road  crossing  east  and  west  600  feet  north- 
east of , 

Orillia,  in  south  comer  of  triangular  lot  owned  by  G.  W. 
Briggs;  northeast  corner  of  brick  foundation  to  A.  Mul- 
ler's  residence  bears  N.  63°  40^  W.,  distant  106.1  feet; 
northeast  comer  of  brick  foundation  to  R.  G.  lAtimer's 
residence  bears  S.  77°  30^  W.,  distant  196.1  feet;  iron 
post  set  40  inches  in  the  ground,  stamped  **  Prim. 
Trav.  Sta.No.  V 


Latitude. 

o        t  n 

41  32  27.  0 
41  31  34.5 

41  31  08.8 


41  30  37. 1 


Ix)nicitude. 
o       /         // 

93  40  20. 5 
93  41  29.  2 

93  42  37. 0 


93  43  47. 5 


Geographic  positions  along  highuHiys. 


station. 


Latitude. 


T  road  north,  42  feet  northwest  to  cross  on  telephone 
pole 

Bridge  over  branch  north 

Commerce,  road  crossing  Chicrago,  Rock  Island  and  Pa- 
cific Railroad,  600  feet  east  of  station 

T,  78  N.,  R.  25  W.,  corner  sees.  19,  20,  29,  and  30,  atT 
road  north,  28  feet  west  to  cross  on  comer  cedar  fence 
post,  39  feet  northeast  to  cross  on  telephone  pole 

T.  78  N.,  R.  25  W.,  corner  sees.  17,  18,  19,  and  20,  24  feet  i 
due  east  to  railroad  spike  in  tie  used  for  fence  post 

T.  78  N.,  R.  25  W.,  corner  sees.  7,  8,  17,  and  18,  at  cross- 
roads, 27  feet  northwest  to  cross  on  fence  post,  36  feet 
northeast  to  cross  on  fence  post 

T.  78  N.,  R.  25  W.,  corner  sees.  5,  6,  7,  and  8,  at  cross- 
roads, 39  feet  northwest  to  cross  on  telephone  pole,  39 
feet  northea**t  to  cross  on  fence  iM)8t 

T.  78  N.,  R.  25  W.,  corner  sees.  5  and  6  (north  corner), 
T  road  south,  30  feet  north  to  front  yanl  gate,  33  feet 
southeast  to  east  end  of  stone  culvert 

T.  79  N.,  R.  25  W.,  corner  aec».  28,  29,  32,  and  33,  T  road 
east  0.25  mile  north  of;  33  feet  soutlieast  to  iron  corner 
fence  post,  40  feet  northeast  to  (toss  on  (jorner  fence 
post 


o       /  tr 

41  31  08.  7 
41  31  34.9 

41  32  12.  6 

41  32  27. 2 
41  X\  19.3 

41  34  11.6 

41  35  03.  7 

41  36  01.0 


41  37  03.0 


T.  79  N.,  R.  25  W.,  corner  sees.  20,  21,  28,  and  29,  T  road 
south  0.5  mile  east  of;  28  feet  northeast  to  cross  on 
fence  post,  42  feet  southeast  to  cross  on  fence  post ■   41  37  45. 6 

T.  79  N.,  R.  25  W.,  near  southeast  corner  of  sec.  21,  on 
land  owned  by  B.  B.  Harding,  nail  in  ])laze  on  west 
face  of  cotton wowl  tree  bears  N.  71°  30^  E.,  distant 
29.6  feet;  nail  in  blaze  on  south  face  of  large  water 
maple  tree  bears  N.  14°  40^  K.,  distant  94.5  feet,  iron 
I)Ost  set  42  inches  in  ground,  stampeil  "Prim.  Trav. 
Sta.  No.  2" 


T.  79  N.,  R.  25  W.,  comer  sees.  15,  16,  21,  and  22,  at 
crossroads;  ii3  feet  northeast  to  cross  on  telephone 
po)e,  33  feet  northwest  to  cross  on  corner  fimce  i>ost 


41  37  45.6 


41  38  37.2 


Longitude. 


O  /  ff 

93  44  05.  6 
93  45  00. 9 

93  45  26. 8 

93  46  07.  3 
93  46  08. 1 

93  46  08.  2 

93  46  08.  4 

93  46  09. 5 


93  46  22.  6 


93  46  a5. 8 


93  45  14. 8 


93  45  14. 1 


IOWA. 

Oeographic  positions  along  highways — Continded. 
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station. 


T.  79  N.,  R.  25  W.,  corner  sees.  9,  10,  15,  and  16,  at 
croesroads,  21  feet  northwest  to  John  Everett's  mail 
box,  24  feet  northeast  to  cross  on  railing 

T.  79  N.,  R.  25  W.,  comer  sees.  3,  4,  9,  and  10  at  cross- 
Toatls,  37  feet  southeast  to  S.  A.  Richardson's  mail 
box,  39  feet  southwest  to  cross  on  comer  fence  i)08t 

T.  79  N.,  R.  25  W.,  corner  sees.  3  and  4  (north  comer), 
at  T  road  south,  36  feet  west  to  Batunan's  mail  ix)x, 
28  feet  northwest  to  cross  on  telephone  pole 

T.  80  N.,  R.  25  W.,  comer  sees.  27,  28,  33,  and  34,  T  road 
west  at,  13  feet  southeast  to  P.  Smith's  mail  box,  40 
feet  northeast  to  cross  on  comer  fence  post 

T  road  east,  48  feet  southeast  to  John  Mclntyre's  mail 
box,  38  feet  northeast  to  cross  on  comer  post 

Schoolhouse,  T  road  west  0.25  mile  south  of;  35  feet 
northwest  to  cross  on  corner  post,  31  feet  southwest  to 
cross  on  comer  fence  post 

Andrews,  1  mile  southeast  of;  in  northwest  corner  of 
yard  at  forks  of  road,  nail  in  root  of  post  oak  tree  bears 
N.  71°  40^  W.;  nail  in  blaze  on  post  oak  tree  bears  S. 
11°  20^  W.,  iron  post  set  42  inches  in  ground,  stamped 
"Prim.  Trav.  Sta.  No.  3" 

Cardon,  iron  bridge  over  Des  Moines  River,  center  pier 
of 

T.  80  N.,  R.  24  W.,  Quarter  comer  between  sees.  17  and 
18,  at  T  rOad  north ;  18  feet  south  to  cross  on  comer 
fence  poet,  27  feet  northwest  to  cross  on  comer  fence 
post 

T.  80  N.,  R.  24  W.,  comer  sees.  8,  9,  16,  and  17,  cross- 
roads 0. 25  mile  east  of ;  1 7  feet  southwest  to  Mr.  Harley 's 
mail  box,  31  feet  southeast  to  cross  on  corner  fence  post 

T.  80  N.,  R.  24  W.,  near  southeast  corner  of  sec.  9,  80 
feet  west  of  comer  fence  i>ost,  1  foot  north  of  east  and 
west  fence,  iron  post  set  38  inches  in  the  ground, 
stamped  *'Prim.  Trav.  Sta.  No.  4" 

T.  80  N.,  R.  24  W,,  quarter  corner  between  sees.  11  and 
14,  crossroads  at,  39  feet  northwest  to  cross  on  corner 
fence  jwst,  39  feet  northeast  to  cross  on  (corner  fence 

I)08t 

T.  80  N.,  Rfi.  23  and  24  \V.,  corner  sees.  7,  12,  13,  and  18, 
at  crossroads;  35  feet  southwest  to  cross  on  corner  fence 
post,  37  feet  southeast  to  cross  on  telephone  pole  brace 

T.  80  N.,  R.  23  \V.,  comer  sees.  7,  8,  17,  and  18,  at  T  road 
north;  35  feet  northeast  to  mail  box,  50  feet  northwest 
to  cross  on  comer  fence  post 

T.  80  N.,  R.  23  W.,  cornef  sees.  8,  9,  16,  and  17,  at  cross- 
roads, 35  feet  northeast  to  H.  W.  lx)ng's  mail  box,  50 
feet  northwest  to  cross  on  fence  i)ost 


latitude. 


o       /  n 

41  39  29. 9 


41  40  22.0 

41  41  17.3 

41  42  09. 8 
41  43  16.  5 

41  43  19.4 


41  44  46.  8 
41  44  44. 2 


41  44  19.8 


41  44  45. 9 


41  44  46. 1 


41  44  46.  2 


41  44  46.  2 


41  44  46.0 


41  44  46.  0 


LoDCritude. 


Of  n 

93  45  13. 9 


93  45  13. 8 

93  45  13. 6 

93  45  13. 4 
93  45  13. 8 

93  44  38. 8 


93  44  20. 9 
93  42  28. 1 


93  40  31.  8 


93  39  05. 0 


93  38  14.5 


93  36  28. 5 


93  34  44. 3 


93  33  31. 3 


93  32  22.4 
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PRIMARY   TRI ANGULATION    AND   PRIMARY   TRAVERSE.  • 


Oeographic  pogitions  along  the  Des  Moines^  Iowa  Falls  and  Northern  Railway  near 

EtUerprise. 


Station. 


Enterprise  station 

Milepoet  12,  private  road  crossing  east  and  west  1,950  feet 
south  of 


Enterprise,  section  line  road  crossing  2  miles  south  of... 


Latitude. 


o       f         n 

41  43  58. 6 


41  42  09.  7 


Geographic  positions  along  highways. 


Station. 


Ts.  79  and  80  N.,  R.  23  W.,  comer  sees.  3,  4,  33,  and  34, 
at  crossroads,  39  feet  northeast  to  mail  box  on  comer 
fence  post;  44  feet  southeast  to  cross  on  telephone  i)ole, 

T.  79  N.,  R.  23  W.,  comer  sees.  3,  4,  9,  and  10,  at  cross- 
roads at  schoolhouse,  32  feet  southeast  to  cross  on  cor- 
ner schoolhouse  yard  fence,  33  feet  northeast  to  cross 
on  corner  fence  post 

T.  79  N.,  R.  23  W.,  corner  sees.  9, 10,  15,  and  16,  at  cross- 
roads, 40  feet  southeast  to  James  Watts's  mail  box;  39 
feet  northeast  to  cross  on  corner  fence  post 

T.  79  N.,  R.  23  W.,  at  crossroads  at  corner  sees.  15,  16, 
21,  and  22,  at  southwest  corner  of  West  Schoolhouse 
yard,  southwest  corner  of  foundation  to  schoolhouse 
bears  N.  58°  45'  E.,  distant  70.7  feet;  north  rail  of 
electric  railroad  at  center  of  north  and  south  road  cross- 
ing bears  S.  3°  OO'  W.,  distant  163  feet  from  iron  post 
stamped  "Prim.  Trav.  Sta.  No.  6" 

T.  79  N.,  R.  23  W.,  corner  sees.  21,  22,  27,  and  28,  at  T 
road  north,  45  feet  northeast  to  cross  on  telephone  pole, 
39  feet  northwest  to  cross  on  telephone  pole 


Latitude. 


O  t  If 

41  41  17.5 


41  40  22.  4 


41  39  30.  3 


T.  79  N.,  R.  23  VV.,  comer  sees.  22,  23,  26,  and  27,  at  T 
road  west 

T.  79  N.,  R.  23  W.,  quarter  corner  between  sections  34 
and  35,  north  and  south  road  crossing  Chicago,  Rock 
Island  and  Pacific  Railroad  near 


Township  line  road  crossing  east  and  west 

Youngstown,  west  end  of  wagon  bridge  over  Fourmile 
Creek 

T.  78  N.,  R.  23  W.,  quarter  corner  between  sees.  8  and 
1 7  at  T  road  south,  18  feet  northeast  to  H.  Wilson's  mail 
box,  42  feet  northwest  to  cross  on  telephone  pole 


Levey,  on  west  side  of  north  and  south  road,  on  property 
of  E.  S.  Irwin,  northeast  comer  of  brick  founaation  to 
Irwin's  residence,  bears  N.  21°  50''  W.,  distant  174.5 
feet;  ^\q  nails  in  large  telephone  pole  bear  S.  54°  15' 
E.,  distant  54  feet;  iron  post  stampe<i  "Prim.  Trav. 
Sta.  No.  7" 


41  38  38. 3 

41  37  46. 0 
41  37  45.  9 

41  36  29.1 
41  36  01.3 

41  34  59. 0 
41  34  06. 3 


41  32  50. 9 


Longitude. 


93  31  41. 4 


41  42  53. 6  ;    93  31  49. 1 


93  31  49. 4 


Longitude. 


o         /  // 

93  31  14. 1 


93  31  13. 8 


93  31  13. 8 


93  31  13. 1 

93  31  13.7 
93  30  04. 9 

93  30  05. 9 
93  31  03.  4 

93  31  53. 5 
93  31  40.0 


93  31  23. 2 


KENTUCKY. 
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Geographic  pogUions  along  the  Chicago^  Rock  Island  and  Pacific  Railroad  between  Levey 

and  Des  Moines. 


station. 


I^vey,  Chicajfo,  Rock  Island  and  Pacific  Railroad,  at  east 
ana  west  road  crossing,  0.5  mile  southwest  of 

Brick  works,  private  road  crossing  just  north  of 

Milepost  .'i61,  private  road  cro'^ing  790  feet  southeast  of.. 

Des  Moines,  crossing  Chicago,  Rock  Island  and  Pacific 
Railroad,  and  Chicago,  Burlington  and  Quincy  Railroad 
in  east  part  of 

Des  Moines,  crossing  Chicago,  Burlington  and  Quincy  and 
electric  railroads  at  Scott  street,  in  east  part  of 

Dee  Moines,  in  southeast  corner  of  granite  l)ase  to  statue 
at  west  entrance  to  State  house  grounds,  aluminum 
tablet  stamped  *'Prim.  Trav.  Sta.  No.  8" 

Azimuth  of  K.  D.  &  F.  D.  R.  R.,  0.75  mile  west  of  Ash- 
awa=278°  18^  50^^ 

Azimuth  of  C,  M.  &  St.  P.  R.  R.  at  road  crossing  near 
sees.  21,  22,  27,  28,  T.  79  N.,  R.  25  W.=146°  10^  15^^ 

Azimuth  of  C.  &  N.  W.  R.  R.  at  east  and  west  sec.  line 
road  crossing  1.5  jni.  N.  of  Ankeny=306°  32^  20^^ 

Azimuth  of  C,  B.  &  Q.  R.  R.  at  Levey  =330°  30^  10^^ 


Latitude. 


O         /  ff 

41  32  35.  3 
41  33  17.8 
41  33  58. 9 


41  34  45.  7 
41  35  00.  3 

41  35  26. 3 


KENTUCKY. 


PRIMARY  TRAVERSE. 


Longitude. 


o       /         w 

93  31  49. 5 
93  33  37. 7 
93  34  18.9 

93  34  33. 3 
93  35  26. 2 

93  36  12. 5 


UNION   <X)UNTY. 
MOBOANFIELD  qUADBANOLE. 

The  following  geographic  positions  were  located  by  Mr.  J.  R.  Ellis, 
topographic  aid,  in  1904.  The  line  starts  from  a  position  determined 
b^^  primary  traverse  at  Free  Union  and  follows  public  highway  via 
Hearin  post-office  to  Sullivan;  thence  along  Illinois  Central  Railroad 
to  Sturgis;  thence  along  public  highway  via  Grove  Center  to  Union- 
town,  where  the  line  connects  with  another  position  previously  located 
by  primary  traverse. 

Geographic  positions  along  highways. 


station. 


Free  Union ;  hub 

Ashland  Church,  T  road  southeast  about  0.25  mile  north- 
east of,  22  feet  east  to  comer  of  picket  fence,  22  feet 
north  to  telephone  brace 

Rice's  residence,  T  road  north;  21  feet  north  to  comer 
post  to  wire  fence,  30  feet  southeast  to  corner  of  yard 
fence 


Latitude. 


o         /  // 

37  31  29.  4 


37  30  41.  2 


Longitude. 


O  f  f' 

87  45  43. 1 


87  47  23.  6 


37  Z\  2ft.0\    %1  ^"^  ^,^ 
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PRIMARY    TRIANOULATION    AND   PRIMARY   TRAVERSE. 


Geographic  positions  along  highways — Continued. 


station. 


T  road  southeast,  21  feet  northwest  to  comer  of  board 
fence,  26  feet  southeast  to  telephone  pole 

Hearin  poet-office,  in  east  comer  of  Mrs.  Jennie  Nail's 
ffarden,  east  comer  of  blacksmith  shop  bears  N.  50®  3(K 
W.,  distant  141  feet;  north  comer  of  Mrs.  NalPs  resi- 
dence bears  S.  25°  15^  W.,  distant  63  feet,  sandstone 
post  8  by  15  by  36  inches  set  30  inches  in  ground,  with 
bronze  tablet  cemented  in  top,  stamped  **  Prim.  Trav. 
Sta.  No.  9" 

T  road  southwest,  21  feet  south  to  comer  of  picket  fence. 

T  road  north  at  bridge  over  creek  southwest,  24  feet  north- 
east to  comer  gatepost,  35  feet  west  to  center  of  bridge. 

Wynne  bridge,  center  of 

T  road  northeast,  15  feet  to  easternmost  gatepost,  40  feet 
northeast  to  comer  picket  fence 

T  road  southwest  at  bridge  over  ditch,  21  feet  north  to 
large  black  oak  tree  at  corner  picket  fence,  12  feet  south 
to  comer  of  bridge  over  ditch 


Latitude. 


37  31  40i  4 


T  road  northeast,  10  feet  southwest  to  bill  post  and  stump, 
20  feet  northwest  to  center  of  small  bndge 


T  road  northeast  at  schoolhouse,  30  feet  east  to  comer  of 
picket  fence,  21  feet  northwest  to  center  of  small  bridge 

Sullivan,  T  road  northwest  about  0.75  mile  northeast  of, 
25  feet  north  to  rail-and-picket  fence 

Sullivan,  in  north  corner  of  Jno.  McGraw's  front  yard, 
northeast  corner  of  McGraw's  house  bears  S.  33°  45^  E., 
distant  16.6  feet;  east  comer  of  house  opposite  Mc- 
Graw's bears  N.  62°  15^  W.,  distant  70.4  feet.  Bronze 
tablet  cemented  in  top  of  sandstone  post  8  bv  9  by  26 
inches,  set  22  inches  in  ground,  stamped  '*Prim.  Trav. 
Sta.  No.  10" 


37  32  07. 3 
37  32  19. 9 

37  32  31. 6 
37  32  37. 4 

37  32  09. 5 

37  31  20.  ♦S 
37  30  52. 4 
37  30  30. 5 
37  30  23. 0 


37  29  58.  8 


Longitude. 


87  49  35. 7 


87  50  52. 7 
87  52  09. 0 

87  52  37. 6 
87  54  10. 5 

87  54  14. 2 

87  54  80. 2 
87  55  03. 5 
37  55  48. 0 
87  56  12. 4 


87  56  37. 1 


Geographic  pontion»  along  the  Illinois  Central  Railroad  betwem  Sullivan  and  Sturgis, 


station. 


I       Latitude. 


O  f  ft 

37  30  21.5 


37  31  03.9 


Milepost  72,  private  road  crossing  600  feet  northwest  of . 

Roa<l  crossing  ea^t  and  west  800  feet  northwest  of  mile- 
post  73 

Koad  crossing  east  and  west  at  milepost  74 37  31  39. 4 

Road  crossing  270  feet  north  of  milepost  75 37  32  29.  8 

Sturgis,  Adams  street,  crossing  north  and  south :   37  32  48. 5 


Longitude. 

O  f  It 

87  57  09. 3 

87  57  59. 0 
87  58  31.6 
87  58  52. 5 
87  59  03. 6 


KENTUCKY. 
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Geographic  po»Uions  along  highways. 


Station. 


Sturgis,  center  of  iron  bridge  over  Cypress  Creek  about  1 
inUe  north  of 

T  road  west  about  0.76  mile  north  of  bridge  over  Cypress 
Creek,  30  feet  southwest  to  large  elm  tree  at  comer  of 
fen<'c,  27  feet  east  of  telephone  pole 

T  road  northeast,  25  feet  northeast  to  comer  of  stable  lot 
fence,  33  feet  to  corner  of  picket  fence 

Croflsroads  at  hackberry  tree,  15  feet  northeast  to  hack- 
berry  tree,  21  feet  west  to  comer  of  rail  fence 

T  road  east,  20  feet  southeast  to  telephone  pole,  30  feet 
northwest  to  large  gum  tree 

T  road  west  where  telephone  line  branches  west;  10  feet 
west  to  center  of  small  bridge 


Latitude. 


Gum  ffTOve,  in  northeast  comer  of  Ben  F.  Perkins's  front 
yard,  northeast  comer  of  his  residence  bears  S.  56°  45' 
W.  distant  39.9  feet;  east  face  of  silver  poplar  tree 
bears  N.  51°  W.  distant  34.4  feet;  telephone  pole  bears 
N.  32°  E.  distant  6  feet,  aluminum  tablet  in  top  of  sand- 
stone post  7  by  12  by  24  inches,  set  22  inches  in  ground, 
stomped  "Pnm.  Trav.  8ta.  No.  11" 

Grove  Center,  intersection  of  roads  1  mile  south  of,  28 
feet  north  to  J.  L.  Geiger's  mail  box,  28  feet  southeast 
to  comer  of  wire  fence 


Grove  Center,  road  crossing  Illinois  Central  Railroad  at 
station 


Blue  bridge  (covered)  over  Heins  Creek  west 

Lane  east,  28  feet  east  to  comer  of  hedge  fence,  27  feet 
southeast  to  comer  of  rail  and  picket  fences 

Woodgrove  Church,  intersexition  of  Morganfield  and 
Sprinmrove  road  and  road  southeast  J  mile  southwest 
oi,  36  reet  southwest  to  stone  at  corner  of  garden  fence 
30  feet  east  to  comer  of  picket  fence 

Woodgrove  Church,  T  road  I  mile  east  of,  24  feet  west 
to  comer  of  culvert 


o         /         // 

37  33  31.0 


37  34  06. 3 
37  34  15. 9 
37  34  48. 3 
37  34  51. 4 
37  36  11. 2 


37  37  00. 8 

37  37  49.  4 

37  38  29. 3 
37  39  39. 4 

37  40  08. 0 


T  road  west  at  F.  Thomas's  residence,  18  feet  northwest  to 
hickory  tree,  23  feet  east  to  mail  box 

T  road  east,  21  feet  east  to  John  Masons's  mail  box 


T  road  west,  24  feet  northeast  to  comer  of  picket  fence, 
27  feet  southwest  to  corner  of  picket  fence 

Uniontown,  4  miles  southwest  of,  hickory  tree  16  inches  in 
diameter  bears  N.  69°  45''  E.,  35.2  feet  distant,  south- 
west corner  of  John  Thompson's  tenement  house  bears 
8.  53°  E.  distant  49.5  feet,  aluminum  tablet  cemented 
in  top  of  sandstone  post  7  by  12  by  26  inches,  set  23 
inches  in  ground,  in  John  Thompson's  tenement-house 
yard,  li  feet  east  of  front  fence  and  6  feet  south  of 
stile,  stamped  " Prim.  Trav.  Sta.  No.  12" 

T  road  east,  33  feet  due  south  to  comer  of  rail  and  picket 
fences;  this  T  road  is  130  feet  south  of  top  of  hill 

T  road  north  just  east  of  creek,  35  feet  north  to  corner  of 
rail  and  wire  fence 


37  43  56.  3 
37  45  05.  3 
37  45  54. 0 


Longitude. 


o       f       rt 
87  58  46.  2 


87  58  31.  4 

87  59  28. 3 

87  59  31. 9 

88  00  13. 7 
88  00  19. 8 


88  00  19. 6 

88  00  37, 8 

88  00  43. 5 
88  01  05. 4 

88  00  51. 1 


37  41  04. 1 

37  41  16.5 

i 

37  41  41.1  I 
37  42  47. 0  I 

37  43  23.  2 


88  00  51. 1 

88  00  26.  1 

88  00  19.  2 
87  59  30.4 

87  59  08. 4 


87  58  41. 8 
87  57  5a.  4 
87  57. 19.  2 


Bull.  276—05 4 
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Geographic  portions  alomj  lilghirnijR — Continued. 


Station. 


Union  town,  in  south  part  of,  in  south  comer  of  R.  H. 
Sooper*8  tobacco  factory  property,  nail  in  black  oak 
tree  bears  N.  23°  S(y  W.,  distant  10.2  feet;  south  cor- 
ner of  tobacco  factory  (main  building)  bears  N.  25®  15'' 
E.,  distant  103.9  feet;  corner  post  to  south  comer  fence 
is  4.6  feet  distant,  aluminum  tablet  cemented  in  top  of 
sandstone  7  by  13  by  26  inches,  set  23  inches  in  ground, 
stamped  '*Pnm.  Trav.  Sta.  No.  13" 

Uniontown,  Mill  street  crossing  Illinois  Central  Railroad. 


Latitude. 


o       t       n 

37  46  14. 6 
37  46  06. 2 


Longitude. 


o      f       n 

87  56  16. 6 
87  55  53. 9 


maiist:. 

TRIANGULATION  STATIONS. 


KNOX  AND  WALDO   CX)UNTIE8. 


BELFAST  qUADBANGLE. 


In  the  fall  of  1904,  Mr.  E.  L.  McNair,  topographer,  located  six  new 
stations  for  the  control  of  this  quadrangle.  These  stations  were  based 
upon  Harris  and  Ragged  of  the  United  States  Coast  and  Geodetic 
Survey.     Positions  are  given  on  the  United  States  standard  datum. 

RAQQED,    KNOX   COUNTY. 

A  United  States  Coast  and  Geodetic  Survey  station  on  summit  of 
high  mountain,  4  miles  southwest  of  village  of  Camden. 

Station  mark:  A  copper  bolt  in  solid  rock. 

Reference  marks:  Seven  iron  ring  bolts  at  foot  of  quadripod  legs. 
No.  1,  distant  (y.6  feet;  azimuth,  196^  10'.  No.  2,  distant  6.2  feet; 
azimuth,  203°  23'.  No.  3,  distant  6.9  feet;  azimuth,  287^  08'.  No. 
4,  distant  7  feet;  azimuth,  309°  21'.  No.  5,  distant  7  feet;  azimuth, 
25°  57'.  No.  6,  distant  8.5  feet;  azimuth,  112°  13'.  No.  7,  distant 
8.2  feet;  azimuth,  120°  43'. 

[Latitude  44°  12^  45.38''^     Longitude  69°  09^  05.33^^] 


To  station. 


Liberty 

Liberty  Church 

Frye 

Harris 

Patterson 

Bald  Kock 

Mount  Desert.. 


Azimuth. 


// 


148  38  04. 55 
148  55  10 
169  47  31. 16 
180  16  03.41 
203  26  52.  65 
234  43  33 
257  52  04.  70 


Back  azimuth. 


o        /  // 

328  31  28.  33 


349  44  44.28 

0  16  10.  87 

23  30  54.  80 

78  30  48.  08 


Log.  distance. 


Meters. 
4. 3823695 
4.  36347 
4. 4738346 
4.  7015453 
4.  2854389 
4. 02164 
4.  8772814 


MAINE. 
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HARRIS,  PENOBSCXXr  COUNTY. 

A  station  of  the  United  States  Coast  and  Geodetic  Survey  on  highest 
point  of  largest  hill  in  town  of  Dixmont,  1.5  miles  east  of  Dixmont. 

Station  mark:  A  masonry  column  10  feet  high  and  7  feet  in  diameter, 
with  a  hole  in  center  2  feet  in  diameter. 

Reference  marks:  Drill  hole  in  rock  N.  2^  38'  E.,  distant  74  feet; 
drill  hole  in  rock  S.  80°  50'  E.,  distant  17.3  feet;  drill  hole  in  rock 
S.  72^  50',  distant  69.4  feet. 

[Latitude  44*»  39^  54.87^^     Longitude  69«  08'  54. 67'^] 


To  station- 


Ragged 

Frye 

Liberty.: 

Patterson 

Charleston 

Carmel 

Greenfield 

Bangor 

Eddington 

Peaked  Mountain 
Mount  Saunders. 


Azimuth. 


ft 


0  16 

14  42 

23  17 

347  08 

191  51 

229  05 

230  15 
241  11 
243  33 
251  11 
270  50 


10.87 
41.97 
52.10 
23.11 
30. 15 
12.30 
31.96 
48.28 
32.38 
30.06 
43.86 


Back  azimuth. 


t> 


180  16 
194  39 
203  11 
167  12 
11  57 

49  12 

50  44 
61  27 
63  53 
71  40 
91  13 


03.41 
46.94 
06.80 
18.77 
05.28 
44.67 
54.33 
13.31 
55.23 
23.99 
37.14 


Loi;.  distance. 


Meiers. 
4. 7015453 
4. 3365736 
4.5097166 
4. 5241926 
4. 7034506 
4. 2719702 
4. 8516641 
4.5179486 
4. 6297717 
4.  7570784 
4. 6339557 


BALD   ROCK,    WALDO  COUNTY. 


(Not  occupied. ) 


A  high,  bald  knob  in  town  of  Lincoln ville,  3  miles  south  of  Frenchs 
Beach. 

Station  mark:  An  iron  ringbolt  set  horizontally  in  south  face  of 
highest  projection  of  rock. 

[Latitude  44°  16^  01.86^^     Longitude  69°  02'.38.4y^] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  dintance. 

Rafirored  . . , ,,,.,,,,.., 

o          /             r/ 

O            /                '/ 

Meters. 
4. 02164 

A»U^^VVK  ........................... 

Liberty 

4.40902 

• 

Frye 

4. 43219 

^  m  j\.     ............................. 

PatterHon 

4.06694 
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PRIMARY    TRIANGULATION    AND    PRIMARY    TRAVERSE. 


CnURCII   AT   IIEAJ)   OF  TIDE,    WALDO   COUNTY. 


( Not  occupied. ) 

Station  mark:  Center  of  spire. 

[Latitude  44°  26^  58.251^     Ix)ngitude  69°  03^  20.84^^] 


■ 

To  station— 

Azimuth. 

Back  azimuth. 

Log.  dijttaneo. 

PattereoH . 

• 

O            t            '1 

O          '          // 

McUt: 
3. 9;i591 

Frve 

• 

4. 12162 

FRYE,    WALDO  COUNTY. 

Situated  on  high,  bare  hill  in  town  of  Montville. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid  rock. 

Reference  mark:  Six  iron  ringbolts  at  foot  of  quadripod  legs.  No.  1, 
distant  4.2  feet;  azimuth,  252^  28'.  No.  2,  distant  8.6  feet;  azimuth, 
266^  10'.  No.  3,  distant  7.8  feet;  azimuth,  359°  39'.  No.  4,  distant 
5.8  feet;  azimuth,  75°  09'.  No.  5,  distant  4.1  feet;  azimuth,  155°  56'. 
No.  6,  distant  4.5  feet;  azimuth,  178°  53". 

[Latitude  44°  28^  34.66'^     Longitude  69°  13^  04.08^^] 


To  station- 


Liberty... 

Harris 

Patterson . 
Bald  Rock 
Ragged 


Azimuth. 

Back  HJfsimuth. 

Log.  distance. 

o         /            // 

O            t               It 

Meta'9. 

39  50  28. 03 

219  46  38.03 

4. 0549328 

194  39  46. 94 

14  42  41.97 

4. 3365735 

311  47  57.  89 

131  54  47.  74 

4.  2402895 
4. 43219 

349  44  44.  28 

169  47  31.16 

4.  4738:^6 

LIBERTY,    WALIX>   COUNTY.- 

Situated  on  bare  hill,  locally  known  as  Haystack,  in  town  of  Liberty. 
Village  of  Liberty  is  at  foot  of  hill. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid  rock. 

Reference  marks:  Four  iron  ringbolts  at  foot  of  quadripod  legs. 
No.  1,  distant  7.4  feet;  azimuth,  137°  20'.  No.  2,  distant  7.3  feet; 
azimuth,  238°  34'.  No.  3,  distant  7  feet;  azimuth,  323°  04'.  No.  4, 
distant  6.-8  feet;  azimuth,  59°  41'. 


MAINE. 
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[Utitude  44°  23'  52.23'^     Longitude  ( 

39°  18'  32.60^'.] 

To  Btation— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Harris 

O             f              It 

203  11  06.80 
219  46  38. 03 
278  01  43. 57 

o       /            // 

23  17  52. 10 
39  50  28. 03 
98  12  22. 92 

Meters. 
4. 5097166 

Frye 

4. 0549328 

Patterson 

4. 3104300 

Bald  Rock. 

4.40902 

RasKed 

328  31  28. 33 

148  38  04. 55 

4. 3823695 

&ft^   """*•"•"••""""""""" 

LIBEBTY   CHURCH,  WALIH)   COUNTY. 

(Not  occupied.) 

Station  mark:  Center  of  spire  on  church  in  village  of  Liberty. 

[Utitude  44°  23^  25.80^^     Longitude  69°  18^  a3.93'^] 


To  station- 

Azimuth. 

Back  azimuth. 

Loff.  distance. 

Patterson  . . 

m 

O              /                  II 

Of             n 

Meiert. 
4.29466 

Kaimr^l . 

4.36347 

""C©^-^  •--.-....-..-...-....----.-. 

PATTEK80N,  WALDO  COUNTY. 

Situated  on  a  bare  hill  about  4  miles  southwest  of  Belfast. 

Station  mark:  A  bronze  tablet  cemented  in  solid  rock. 

Reference  marks:  Four  iron  ringbolts  at  foot  of  quadripod  legs. 
No.  1,  distant  6.9  feet;  azimuth,  210^  06'.  No.  2,  distant  6.4  feet; 
azimuth,  297^  35'.  No.  3,  distant  5.3  feet;  azimuth,  34^  03'.  No.  4, 
distant  6.4  feet;  azunuth,  132^  47'. 


[Latitude  44°  22'  18.73'-'.     Longitude  69°  03'  18.56^.] 

To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Ragged.. - 

O         1          II 

23  30  54. 80 

98  12  22.92 

131  54  47.  74 

167  12  18.  77 

O           t          II 

203  26  52. 65 
278  01  43. 57 
311  47  57.89 
347  08  23. 11 

Meiers. 
4.  2854389 

Lil)ert  V „ 

4. 3104300 

» 

Frye 

4. 2402895 

Harris 

4. 5241926 

Bald  Rock 

4.06694 
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MARYIiAXD. 


PRIMARY  TRAVERSE. 


CARROLL,   FREDERICK,  HOWARD,  AND  MONTGOMERY   COUNTIES. 
MONOCACT,  BIDOETILLE,  BOCKTILLK,  AND  BEIIECA  ({UADRANGLE8. 

The  following  geographic  positions  on  the  United  States  standard 
datum  were  obtained  from  primary  traverse  run  m  1904  by  Mr.  C.  B. 
Kendall.  The  first  line  starts  from  the  west  tower  of  the  Lutheran 
Church  at  Frederick,  Md.,  a  triangulation  station  of  the  United  States 
Coast  and  Geodetic  Survey,  and  follows  highways  north  to  the  edge 
of  the  quadrangle,  and  thence  east  through  Libertytown,  Unionville, 
and  Winlield,  and  connects  with  line  run  in  1902  by  Mr.  E.  L.  McNair, 
li  miles  north  of  Bennett  post-office  at  the  junction  of  the  Washington 
and  Liberty  roads.  Line  No.  2  starts  at  Libertytown  and  follows 
highways  south  through  New  Market  to  Brink  post-office;  thence  west 
to  the  Chesapeake  and  Ohio  Canal  at  the  mouth  of  the  Monocacy  River; 
thence  along  the  canal  to  Noland  Ferry  and  north  to  Frederick.  Line 
No.  3  starts  at  Brink  and  follows  highways  eas't  through  Goshen  and 
Laytonsville  to  Glenelg,  where  it  connects  with  point  located  in  1902 
by  Mr.  E.  L.  McNair  and  in  1903  by  Mr.  C.  B.  Kendall.  Line  No.  4 
starts  at  Brink  and  follows  highways  south  through  Gaithersburg  and 
Travilah  to  the  Chesapeake  and  Ohio  Canal.  Line  No.  5  starts  from 
the  Monocacy  River  aqueduct  of  the  Chesapeake  and  Ohio  Canal  and 
follows  the  canal  south  and  east,  connecting  with  line  No.  4,  and  thence 
east  along  highways  through  Potomac  and  connects  with  line  run  in 
1903  bv  Mr.  C.  B.  Kendall  1  mile  west  of  Burnt  Mills. 


FREDERICK   COrSTY,  MONOCACY   QUADRANGLE. 

Geographic  positions  along  highways. 


Station. 


Latitude.      |    Longitude. 


Frederick,  west  tower  of  Lutheran  Church 

Frederick,  Seventh  and  Market  streets,  junction  of,  45 
feet  west  to  fountain,  55  feet  northeast  to  brick  corner 
post  of  yard 

Wannon'smill,  junction  of  pikes,  50  feet  northeast  to  mail 
box,  35  feet  west  to  telepnone  pole  at  fence  comer 


Harmony  Grove  station,  200  feet  southwest  of,  Baltimore 
and  Ohio  Railroad  and  pike  crossing 

Toll  gate,  3  comers  at,  12  feet  north  to  southeast  corner 
of  porch 

Three  corners,  25  feet  northeast  to  fent^  comer  post,  25 
feet  southeast  to  comer  stone  fence 


Harrisville,  forks  of  road 

Three  corners,  .'^5  feet  southeast  to  blazed  locust  tree,  25 
/eet  wefift  to  pole  fence 


o   ^    // 

o   /    // 

39  24  55.  3 

77  24  34.  8 

39  25  21.7 

77  24  34.9 

39  26  37.  4 

77  23  41.  8 

39  27  10.  4 

77  23  58. 1 

39  28  03. 6 

77  24  09. 3 

39  28  54. 3 

77  23  45. 8 

39  29  51.6 

77  24  07. 3 

«>CV  >iC\    oo  o 

TT    OO  KO  a 

MARYLAND. 
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FREDERICK  COUNTY,  MONOCACY  QUADRANGLE— Continued. 

Geographic  poffiHaru  along  highways — Continued. 


Station. 


Monocacy  River,  on  north  end  of  center  pier  of  Devilbiss 
Bridge,  cemented  in  bed  rock  in  northwest  comer  of 
8pan  of  bridge,  bronze  tablet  stamped  **Prim.  Trav. 
Sta.  No.  54»'-., 


Walkersville,  1  mile  northwest  of,  Pennsylvania  Railroad 
crossing 

Walkersville,  1  mile  east  of,  at  cemetery,  4  wmers,  60 
feet  northeast  to  comer  of  cemetery  fence,  25  feet  south- 
east to  fence  comer 


Forks  of  road 

Daysville,  forks  of  road  J  mile  west  of,  20  feet  southw^est 
to  fence  comer  post,  15  feet  north  to  arrow  on  fence  .  - . 

Red  Brick  Church,  3  comers  150  feet  w^est  of 

Libertytown,  forks  of  road  at  west  edge  of,  40  feet  south- 
west to  telephone  pole,  60  feet  southeast  to  northwest 
comer  of  house 

New  London,  4  comers  IJ  miles  north  of,  near  summit, 
20  feet  northeast  to  mail  box,  25  feet  northwest  to  mail 
box 

New  London,  northwest  comer  of  iron  bridge  over  Bens 
Branch 

Sand  Hill  schoolhouse,  forks  of  road,  25  feet  southwest  to 
fence,  25  feet  northwest  to  fence 


Latitude. 


Four  comers,  25  feet  northwest  to  tree  at  fence  comer, 
20  feet  northeast  to  large  rock 

New  Market,  cross  pikes  at,  45  feet  southeast  to  north- 
west comer  yellow  dwelling,  40  feet  southwest  to  bay 
window 

South  end  of  coping  stone  to  west  abutment  of  Baltimore 
and  Ohio  Railro^  girder  span  over  public  road,  bronze 
tablet  stamped  "  Prim.  Trav.  Sta.  No.  25  " 


Three  comers,  30  feet  southeast  to  blazed  cherry  tree,  15 
feet  northwest  to  telephone  jx)le 

Forks  of  road,  10  feet  west  to  mark  on  fence 


Fountain  Mills,  forks  of  road,  40  feet  east  to  store  comer, 
40  feet  north  to  locust  tree  at  fence , 


Browningsville,  3  comers  at  top  of  hill  1|  miles  north- 
west of;  30  feet  south  to  telephone  pole,  30  feet  south- 
east to  blazed  tree 


o        /  // 

39  30  26. 6 
39  29  45. 8 


39  29  33.9 
39  29  33. 4 

39  29  15. 6 
39  29  14. 3 

39  29  04. 2 

39  26  10. 2 
39  25  13. 6 
39  24  40. 8 
39  24  13.9 

39  22  58. 6 

39  22  20.  8 

39  21  36.  6 
39  20  46.  3 


Baltimore  and  Ohio  girder  bridge,  center  of 

Licksville,  4  corners  0.5  miles  west  of,  20  feet  northwest 
to  mark  on  fence  post,  35  feet  southeast  to  telephone 
pole 

Three  comers,  25  feet  west  to  mark  on  fence,  25  feet 
northeast  to  corner  fence  gate 

Adamstown,  4  comers  1  mile  northeast  of,  25  feet  north- 
east to  fence  comer,  25  feet  northwest  to- fence  corner.. 

Adamstown,  Baltimore  and  Ohio  Railn>a<l  cross^ing  2 
miles  northeast  of,  center  between  tracks 


Longitude. 


Of         n 

77  22  37. 8 
77  20  45.2 


77  19  57. 6 
77  19  06. 3 

77  17  39.  7 
77  16  47. 5 

77  15  03. 6 

77  15  12. 6 
77  15  16.  7 
77  15  36. 3 
77  15  33. 4 

77  16  11. 5 

77  16  20. 9 

77  16  10. 5 
77  16  14. 5 


39  20  21.2       77  16  13.6 


39  19  13.6 
39  15  01.  6 

39  15  34.5 
39  17  11.9 
39  18  44.6 
39  19  ^^.S^  \ 


77  15  38. 8 
77  28  55. 1 

77  28  38.  8 
77  28  07. 9 
77  27  38.8 
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FREDERICK   COUNTY,   MONOCACY   QUADRANGLE — COIltinued. 

Geographic  positions  along  highways — Continued. 


station. 

Latitude. 

Longitude. 

Four  corners,  350  feet  north  of,  cemented  in  southwest 
comer  of  brick  dwelling  of  Mr.  Robert  Graham,  alumi- 
num tablet  stamped  **  Prim.  Trav.  Sta.  No.  490  ** 

Forks  of  road,  small  grassplot  in  angle  of,  25  feet  east  to 
mark  on  fence,  20  feet  west  to  locust  tree 

Of             It 

39  19  54. 3 
39  21  38. 2 
39  22  27.  3 

39  24  17. 0 

39  24  40. 6 

O          t           tf 

77  27  16. 7 
77  26  37. 5 

Old  Mill,  3  comers  300  feet  north  of,  25  feet  south  to 
bridge,  50  feet  northeast  to  apple  tree 

77  26  48. 5 

Frederick,  1  mile  west  of,  at  pike  junction,  46  feet  south- 
west to  comer  wire  fence,  25  feet  southeast  to  mark  on 
plank  ffince X . . . . . 

77  26  09. 5 

Frederick,  junction  of  National  and  Jefferson  pikes  at 
west  edge  of,  25  feet  northwest  to  telephone  pole,  25 
feet  south  to  telephone  pole 

77  25  20. 3 

MONTGO.MERY   COUNTY,    HOCKVILLE   QUADRANGLE. 

Geographic  positions  along  highwuys. 


station. 


Cedar  Grove,  grass  plot  at  forks  of  road  100  feet  west  of 
Upper  Seneca  Baptist  Church 

Brink  post-office,  4  corners,  27  feet  west  to  nail  in  per- 
simmon tree,  27  feet  north  to  nail  in  fence  post 

Brink  post-office,  cementeil  in  rock  foundation  at  north- 
east corner  of  dwelling  of  W.  T.  Dowden,  aluminum 
tablet  stamped  '*  Pnm.  Tra.  Sta.  No.  341' ' 

Neelsville,  large  spreading  tree  at  forks  of  road 

Forks  of  road,  30  feet  northwest  to  chestnut  tree,  35  feet 
southwest  to  oak  tree 


Latitude. 


Seneca  Creek,  forks  of  road  80  fc^t  southeast  of  center  of 
bridge  over,  45  feet  southeast  to  mark  on  fence  corner  . 

Goshen,  forks  of  road,  20  feet  west  to  fence,  30  feet  south- 
east to  stump 

Laytonsville,  4  comers,  IJ  miles  west  of,  40  feet  south- 
west to  locust  tree,  40  feet  northeast  to  mark  on  fence 
comer 

I-aytonsville,  cemented  in  north  wall  of  brick  dwelling  of 
Mr.  Ed.  O.  Brown  on  southeast  corner  of  Baltimore 
and  Washington  streets,  aluminum  tablet  stamped 
*'Prim.  Trav.  Sta.  No.  46'' 


Hawlings  River,  center  of  bridge  over 

Forks  of  road,  at  whitewashed  house,  25  feet  north  to 
yard  fence,  35  feet  south  to  fence 

Unity,  4  corners,  }  mile  west  of,  30  feet  northwest  to 
stutnp,  25  feet  southeast  to  corner  of  plank  fence 

'  Patuxent  River,  center  of  bridge  over 


o         /  // 

39  14  26.  7 
39  12  35.9 


39  12  35.  2 

39  12  49.  7 

39  12  25.  2 
39  12  03. 6 
39  12  13.  i 

39  12  29.  6 


39  12  42. 6 
39  13  03.  5 

39  13  18.5 

39  13  36.  7 
39  14  58. 6 


Longitude. 


o      /  n 

77  14  05. 1 
77  14  24. 4 


77  14  25. 1 
77  14  57. 2 

77  13  08. 0 

77  12  14. 2 

77  11  14. 9 

77  10  10. 3 


77  08  34. 8 
77  06  21. 5 

77  05  09. 2 

77  04  34.9 
77  03  58.9 


MARYLAND. 
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MONTGOMERY  COUNTY,  ROCKY ILLE  QUADRANGLE — Continued. 

Geographic  positions  along  highways — Continued. 


Station. 


Brink  post-office,  3  corners,  1  mile  south  of,  at  Neelsville 
l^resbyterian  Church,  50  feet  east  to  wire  fence,  40  feet 
northwest  to  yard  comer , 


Latitude. 


Middlebrook,  4  comers,  60  feet  northwest  to  store  comer, 
45  feet  southwest  to  stone  at  fence  corner 

Seneca  Creek,  center  of  bridge  over 


Three  comers,  40  feet  east  to  tree  at  fence  comer,  45  feet 
northeast  to  fence  comer , 


Gaithersburg,  cemented  in  north  wall  at  northwest  cor- 
ner of  brick  store  of  Mr.  R.  A.  Young  at  junction  of 
Frederick  avenue  and  Chestnut  street,  aluminum  tablet 
stamped  **Prim.  Trav.  Sta.  No.  24" 

Graithersburg,  Frederick  avenue  crossing,  Baltimore  and 
Ohio  Railroad,  55  feet  east  to  telegraph  office,  40  feet 
northwest  to  crossing  sign 

Three  comers 


Three  corners,  30  feet  northeast  to  cedar  tree,  35  feet 
southeast  to  fence  comer 


Three  comers,  at  signboard,  35  feet  north  to  signboard, 
15  feet  south  to  telephone  pole , 


Three  comers,  40  feet  north  to  fence  corner,  40  feet 
southwest  to  fence  painted 

Grim^  Lock  No.  21,  3  comers,  i  mile  north  of,  29  feet 
southeast  to  nail  in  fence  post,  36  feet  southwest  to 
nail  in  fence  post 

Grimes  Lock  No.  21,  cemented  in  coping  stone  of  west 
wing  wall  to  south  end  of,  aluminum  tablet  stamped 
"Pnm.  Trav.  Sta.  No.  179" 


Forks  of  road,  25  feet  south  to  mark  on  fence 

Three  comers,  35  feet  south  to  comer  fence,  30  feet  east 
to  fence 


Potomac,  4  comers,  75  feet  northeast  to  southwest  comer 
post-office,  50  feet  east  to  comer  Jno.  Stones  store 


Three  comers,  30  feet  south  to  wire  fence,  30  feet  north- 
west to  fence  comer , 


Cabin  John  Creek,  crossroads  125  feet  west  of 

Emeryn  crossroads,  40  feet  southeast  to  comer  small 
dwelling,  25  feet  south  to  stable  comer 

Cabin  John  Bridge,  forks  of  road  1  mile  northeast  of, 
25  feet  east  to  wire  fence  corner,  50  feet  north  to  tele- 
phone pole 

Forks  of  road,  25  feet  southeast  to  telephone  pole,  25 
feet  north  to  forked  cherry  tree *..-.. 


Bethesda  street  car  station,  3  comers,  f  mile  south  of,  25 
feet  east  to  car  track,  50  feet  southwest  to  store  corner. 

Georgetown  pike,  3  comers  at 

Bethesda  street  car  station,  cemented  in  middle  stone  of 
west  wall  of  culvert  near  Rock  Creek  on  Georgetown 
pike  0.8  miles  east  of,  aluminum  tablet  stamped  *Trim. 
Trav.Sta.  No.  302'' 


O  t  tf 

39  11  43.  7 

39  10  42. 6 
39  10  01. 2 

39  09  28. 1 


39  08  38. 1 

39  08  29. 8 
39  07  30. 3 

39  06  55. 7 

39  06  12. 3 

39  05  01. 9 

39  02  07. 6 

39  01  53. 2 
39  01  54. 3 

39  01  38. 0 

39  01  06. 1 

39  00  08. 4 
38  59  49. 4 

38  59  33. 4 

38  59  00. 9 

38  59  24.  6 

39  00  00. 9 
39  00  23.  7 


Longitude. 


77  14  39.  4 

77  14  18.8 
77  13  37.4 

77  13  04.  7 


77  12  06. 1 

77  11  55.3 
77  12  48. 8 

77  12  58. 8 

77  13  26. 0 

77  14  54. 9 

77  14  26. 2 

77  14  36.  7 
77  13  59. 4 

77  13  13. 5 

77  12  33. 1 

77  10  51.8 
77  10  11.3 

77  09  41.3 

77  08  15.  3 

77  07  17. 8 

77  06  35. 6 
77  05  52. 0 


•39  00  ^2\.v^  \  n  ^  ^"lA 
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MONTGOBffERY  CX)UNTY,  ROCKVILLE  QUADRANGLE — COntinued, 

Geographic  positions  along  highways — Continued. 


station. 


Forks  of  road,  60  feet  northeast  to  telephone  pole,  50 
feet  east  to  telephone  pole 

Forest  Glen,  street  car  crossing  1  mile  south  of 

Overhead  bridge 

Triangle,  junction  Brookville  pike  and  road  to  Forest 
(xlen,  46  feet  southwest  to  cedar  tree  at  gate,  25  feet 
northwest  to  telephone  pole - 

Burnt  Mills,  4  comers,  1  mile  w^est  of,  junction  Coleville 
pike  and  Blanchard  and  Wheaton  road,  33  feet  west 
to  real  estate  office 

Burnt  Mills,  4  comers,  1  mile  west  of,  cemented  in  north 
stone  of  gatepost  to  entranct*  to  farm  of  Mr.  Kolk, 
aluminum  tablet  stampe<l  *'Prim.  Trav.  Sta.  No.  361 " 


Latitude. 


O         /  It 

38  59  46.3 
38  59  59. 9 
38  59  52. 1 


39  00  34. 5 


39  01  13. 1 


39  01  13.  2 


Longitude. 


O  f  ft 

77  05  48.  7 

77  04  37. 8 

77  03  25. 9 


77  02  27. 5 


77  00  47. 1 


77  00  46. 3 


MONTGOMERY   CX)UNTY,  8ENBC\\    QUADRANGLE. 

Geographic  ptmlions  along  highways. 


Station. 


Clarksburg,  3  comers  at,  30  feet  northwest  to  corner 
post,  50  feet  northeast  to  sUme  at  corner  iron  fence 

Clarksburg,  3  comers  1  mile  northwest  of 

Thompsons  Comers,  400  feet  west  of  store,  40  feet  north- 
west to  blazed  tree,  30  feet  southwest  to  post  of  yard 
fence 

Comus,  cemented  in  large  stone  in  northwest  corner  of 
intersection  of  crossroads,  60  feet  northeast  of  north- 
east comer  of  iwst-ofhre  and  10  feet  ea.st  of  southeast 
comer  of  fence  of  VV.  A.  Maxwell's  house,  aluminum 
tablet  stamped  "  Prim.  Trav.  Sta.  No.  384  *' 

Forks  of  road,  25  feet  east  to  front- yard  fence,  35  feet 
west  to  oak  tree 

Bamesville,  3  comers  150  feet  west  of  schoolhouse  in  east 
edge  of.  30  feet  northeast  to  oak  tree 

Little  Monocacy  River,  center  of  iron  bridge  over 

Dickerson,  center  of  bridge  over  Baltimore  and  Ohio 
Railroad,  1  mile  northwest  of 


Latitude. 


Off/ 

39  14  19.6 
39  14  49. 4 


39  14  33.  7 


39  14  48. 9 


39  14  11.5 


39  13  25.0 


Longitude. 


O        /  ff 

77  16  46.  7 
77  17  47. 5 


77  19  20. 1 • 


77  21  00. 3 


77  21  36.  7 


39  13  14.0  !     77  22  32.3 
39  13  36.  7  !     77  24  20.  7 


77  26  27.  7 


MABTLAND. 
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MONTGOlffERY  COUNTY,  8ENBCA  QUADRANOLE — Continued. 

Geographic  positions  along  the  Chesapeake  atid.Ohio  Oanal  between  Monocacy  River  and 

Sandy  Run, 


Station. 


Monocacy  aqueduct,  cemented  in  coping  of  east  wine  wall 
of  eouth  aoutment,  aluminum  tablet  stamped  *'Prim. 
Trav.  Sta.  No.442^' 

Culvert 

Tower  gate  of  Monocacy  Lock  No.  27 

Lock  No.  26,  towpath  opposite  upper  gate 

Sawmill  road,  towpath  opposite 

White's  ferry  bridge,  towpath  under  center  of 

D.  C.  Winbrener  Landing  No.  2,  towpath  opposite 

Edwards  Ferry,  Lock  No.  26,  cemented  in  top  coping 
Htone  of  west  wing  wall  to  south  gate  of,  aluminum 
tablet  stamped  **Prim.  Trav.  8ta.  No.  88" 

Koad  north  at  two  dwellings  and  red  barn,  towpath 
opposite 

Sycamore  Landing,  towpath  opposite  center  of  warehouse. 

Seneca  Creek  aqueduct,  cemented  in  south  wine  wall  of 
west  abutment  of,  aluminum  tablet  stamped  "  Prim. 
Trav.  Sta.  No.  127" 

Rushville,  cross  mark  in  coping  stone  of  upper  gate  at 
south  end  of  Lock  No.  23 

Pennfields,  Lock  No.  22,  towpath  opposite  upper  gate  . . . 

Wood  road,  towpath  opposite 


Latitude. 


O  f  tf 

39  13  23. 1 
39  14  36. 9 
39  12  56. 8 
39  11  26. 2 
39  10  25. 7 
39  09  16. 2 
39  07  08. 6 

39  06  n.  2 

39  04  41.4 
39  04  25. 8 

39  04  05.3 

39  03  59.  7 
39  03  15. 2 
39  02  43. 1 


Longitude. 


Of  tf 

77  27  06. 5 
77  28  30.8 
77  27  29.  7 
77  28  17. 1 
77  30  00. 0 
77  31  02. 5 
77  29  56. 4 

77  28  20. 3 

77  26  23. 3 
77  25  09. 0 

77  20  28.5 

77  19  43. 0 
77  17  21. 5 
77  16  25. 2 


Geographic  positions  along  highvxiyH. 


Station. 


Travilah,  4  corners  at,  35  feet  southeast  to  stone  porch, 
25  feet  northeast  to  front-yard  fence 


Forks  of  road,  small  grass  plat  at,  275  feet  west  of  iron 
bridge  over  Sandy  Branch 


Latitude 


39  04  08.  7 
39  02  42. 5 


Longitude. 


Of  It 

77  15  48. 6 
77  15  40. 9 


CARROLL,  FREDERICK,  AND   HOWARD   COUNTIES,   RIDGEVILLE  QUADRANOLE. 

Geographic  positions  along  highvays. 


station. 


Liberty  town,  in  face  of  south  wall,  2  feet  west  of  front 
entrance  to  public  school  No.  1,  Liberty  District  No.  8, 
aluminum  tablet  stampe<l  **  Prim.  Trav.  Sta.  No.  123  A" . 

Libertytown,  Main  and  Church  streets 

Albaugh's  mill,  forks  of  road  just  south  of,  35  feet  east 
to  oak  tree,  65  feet  to  oak  tree  at  large  rock 


Iwatitiide. 


o      /        // 

39  29  05.  9 
39  29  06. 4 

39  28  13.5 


Public  school,  3  comers  to  west  of,  25  feci  northwest  to 
miu'/  box,  60  feet  south  to  elm  two H^  27  "iA:.^ 


Longitude. 


o       /         w 

77  14  40.  7 
77  14  26.3 

77  14  55.5 
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PRIMARY    TRIANGULATION    AND   PRIMARY    TRAVERSE. 


CARROLL,    FREDERICK,    AND    HOWARD   COUNTIES,   RIDGBVILLE    QUADRANGLE — COntinoed. 

Geographic  positions  along  highways — Continued. 


Station. 


Bethesda  Methodist  Episcopal  Church,  forks  of  road  150 
feet  south  of,  30  feet  nortnwest  to  pump,  35  feet  south- 
east to  oak  tree 


Browningsville,  3  comers  t  niile  southeast  of,  25  feet  east 
to  fence,  25  feet  northwest  to  fence 


Forks  of  road,  25  feet  southeast  to  double  chestnut  tree, 
30  feet  west  to  mark  on  fence 


Kings  Valley  post-office,  3  comers;  35  feet  southeast  to 
front  step  of  post-office,  25  feet  west  to  blazed  cherry 
tree 


Cedar  Heights,  crossroads,  22  feet  south  to  north  comer 
of  small  nouse,  24  feet  northwest  to  dead  cherry  tree  . . 

Three  corners,  20  feet  south  to  telephone  pole,  45  feet 
northeast  to  maple  tree 


Union vi lie,  forks  of  road  at,  60  feet  south  to  creek,  35 
feet  west  to  scales 


Forks  of  roads,  mail  box  in  center  of  diamond  at,  70  feet 
south  to  large  oak  tree,  45  feet  northwest  to  blazed  maple 
tree 


Schoolhouse,  3  comers  400  feet  west  of,  30  feet  south  to 
fence  corner,  15  feet  north  to  large  rock , 

Frederick-Carroll  county  line,  4  corners  at,  45  feet  north- 
west to  fence  comer,  I^  feet  southwest  to  fence  (!orner. 

**Four  Corners  schoolhouse,"  cemented  in  south  wall  at 
southeast  corner  of,  aluminum  tablet  stamped  **Prin. 
Trav.  Sta.  No.  46" 1 

Franklin ville,  1,000  feet  east  of  store;  3  corners 


Taylorsville,  4  corners  at,  60  feet  southwest  to  northeast 
corner  of  store,  35  feet  southeast  to  northwest  corner 
of  house 

Winfield,  4  corners  at,  15  feet  southwest  to  telephone 
pole,  50  feet  southeast  to  northwest  corner  store 

Piney  Run,  bridge  over 

Berrett  post-office,  4  corners  \\  miles  north  of,  33  feet 
south  to  nail  in  telephone  pole,  41  feet  southwest  to 
nail  in  tree 

Berrett  i>o8t-office,  IJ  miles  north  of,  cemented  in  brick 
foundation  under  southeast  corner  of  store  of  Me&srs. 
A.  and  P.  D.  Dorsev,  aluminum  tablet  stamped 
•*  Prim.  Trav.  Sta.  No.l5" 

Roxburg  Mills,  4  comers  J  mile  south  of 

West  end  of  bridge  over  small  stream 


39  27  28. 5 

39  26  50. 9 

39  26  23. 4 

39  25  46.  2 


Glenelg,  forks  of  road  J  mile  west  of,  ii^  feet  southeast  to 
fence,  20  feet  north  to  fence 


Glenelg,  cemented  in  south  wall  at  southeast  corner 
Providence  MethotlLst  Episcopal  C-hurch,  alumini 
tablet  stamped  "  Prim.  Trav.  Sta.  No.  131 " 


of 
uminum 


39  25  46.  2 
39  15  04.8 
39  15  21.3 

39  15  19.8 
39  15  37.  2 


lAtitude. 

Longitude. 

O         1           II 

o      t       n 

39  18  47. 8 

77  14  48. 6 

39  18  05. 8 

77  14  09. 8 

39  17  11.  8 

77  13  17. 4 

39  16  07. 5 

77  14  08. 0 

39  15  11.2 

77  13  47. 0 

39  28  45. 5 

77  12  27. 0 

39  28  29. 2 

77  11  08.5 

39  28  06.  9 

77  10  08. 0 

39  28  04. 4 

77  08  43. 7 

39  27  46. 1 

77  07  08. 0 

39  27  45. 7 

77  06  49. 0 

39  27  33. 2 

77  05  58. 3 

77  05  13.  2 

77  03  20.  4 
77  02  05.  3 

77  00  30. 8 


77  00  29.  7 
77  03  17.  7 
77  02  44. 1 

77  01  02. 5 
77  00  37. 1 
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ANNE   ARUNDEL,   CALVERT,  AND   PRINCE   GEORGE   COUNTIES. 

OWKKRTILLE  Qt ADRANtiLE. 

The  following  geographic  positions  were  determined  by  primary 
tnivei-se  run  by  ^Ir.  C  B.  Kendall,  Held  assistant,  in  the  summer  of 
1904.  The  line  l^egins  with  adjusted  position  of  north  end  of  highway 
bridge  over  the  Philadelphia,  Baltimore  and  Washington  Railroad  at 
Ifewie,  established  b}^  primary  traverse  by  Mr.  C.  B.  Kendall  in  1903, 
and  follows  the  Popes  Creek  branch  of  the  Pennsylvania  Railroad  to 
Upper  Marlboro,  thence  along  the  Chesapeake  Beach  Railway  to 
Chaney  station.  From  Chaney  station  the  line  follows  highways  east 
and  is  tied  to  the  position  of  the  old  Fairhaven  wharf  as  given  on  the 
Coast  and  Geodetic  Survey  Chart  No.  135. 

Geographic  positums  along  the  Popes  Cretk  branch  of  the  Pennsylvania  Railroad  hettoeen 

Bowie  and  Upper  Marlboro. 


Station. 


Latitude. 


Bowie,  east  edge  of  road,  25  feet  north  of  north  end  of  , 
bridge  over  Philadelphia,  Baltimore  and  Washington 
Railroad 


Bowie,  the  Imperial  Hotel,  in  brick  foundation  at  south- 
west comer  of;  aluminum  tablet  stamped  '*  Prim.  Trav. 
Sta.  No.  3  (A)'» 

Bowie,  1.1  miles  southeast  of,  center  of  track  at  road 
crossing 

CoUineton  station,  400  feet  north  of,  center  of  track  at 
road  crossing 

Trestle,  waterway  No.  4,  overhead  crossing 

Mulliken  station,  300  feet  north  of,  center  of  track  at 
road  crossing 

Halls  station,  350  feet  north  of,  120  feet  northwest  of 
crossing,  at  southeast  corner  of  iMJst-oftic^  and  store  of 
H.  C.  Hopkins;  iron  bench-mark  poststamped  *'Prim. 
Trav.Sta.No.22(A)»' 

Leeland  station,  center  of  road  crossing 

Flill  station,  center  of  road  crossing * 

MarllKDro  station,  7(X)  feet  north  of,  center  of  track  at 
sf »uth  end  of  road  crossing 

Upper  Marlboro,  Prince  (leorge  County  court-house,  in 
northwest  corner  of  stone  to  porch;  aluminum  tablet 
stamped  "Prim.  Trav.  Sta.  No.  54" 


o       f        n 

39  00  29. 4 


39  00  24. 9 

38  59  38. 1 

38  58  12.7 
38  57  28.  6 

38  55  31.  2 


38  54  09.  8 
38  52  18.  7 
38  50  57.  4 

38  49  15.  0 
38  49  00. 0 


LoDjiritude. 


O         f  ft 

76  46  44.  8 


76  46-47.8 

76  46  29. 9 

76  45  30. 8 
76  45  11.3 

76  44  35. 9 


76  44  09. 4 
76  44  53.  3 
76  45  02. 4 

76  44  39.  2 
76  45  02.  4 
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Geographic  posUionH  along  Chesapeake  Beach  liailroad  between  Marlboro  and  Chaueg. 


Station. 


Latitude. 


Marlboro,  Chesapeake  Beach  Railroad  station,  150  feet       <>     '      " 
south  of,  center  of  track  at  road  crossing 38  48  47. 6 

Marlboro,  1.2  miles  southeast  of,  crossing  of  Pennsylva- 
nia and  Chesapeake  Beach  railroads 38  48  07. 0 

Mount  Calvert  station,  center  of  main  track  opposite  . . . 

Patuxent  River,  0.9  mile  east  of,  center  of  track  at  road 
crossing 

Pindell  station,  7«50  feet  east  of,  center  of  trat^k  under 
overhead  highway  bridge 

Lyons  Creek  station,  at  comer  of  wire  fence  100  feet  west 
of  road  crossing  and  50  feet  north  of  center  of  main 
track;  bench-mark  post  stamped  **Prim.  Trav.  Sta. 
No. 73  (Ay 


Longitude 


Lyons  Creek  station,  0.5  mile  east  of,  trestle,  center  of 
track  over  public  road 


Chaney  station,  500  feet  east  of,  north  end  of  highway 
bridge  over  railroad 


38  46  56.  9 
38  46  53. 4 
38  46  29.  3 


38  45  56, 3 
88  45  35. 8 
:^  44  55.  3 


Geographic  poHiiionn  along  highways. 


Station, 


Jewell  post-office,  road  forks  at,  35  feet  west  to  rail  fence, 
55  feet  south  to  rail  fence 


Latitude. 


o        t 


n 


Gravel  Hill,  road  forks  west  and  southwest,  at  top  of  hill. 

Old  Fairhaven  wharf,  1.2  miles  west  of;  four  corners,  35 
feet  north  \o  large  oak 

Old  Fairhaven  wharf,  0.3  mile  west  of,  on  north  edge 
of  east  and  west  road  at  junction  with  road  leading 
south  to  new  Fairhaven  wharf;  iron  bench-mark  post 
stamped  **Prim.  Trav.  Sta.  No.  137." 

Old  Fairhaven  wharf,  shore  end  of,  at  retaining  wall 


38  45  18.  7 
:^  45  09. 4 

38  45  16. 4 


:«  45  18. 9 
38  45  24. 9 


o        /  » 

7(i  45  30.  7 

76  44  40. 0 
76  43  12.4 

76  41  56. 6 

76  40  52. 5 


76  39  37. 8 
76  39  13.  3 
76  38  23. 0 


Longitude. 


o        I  n 

76  37  06.  7 
76  :i5  32. 9 

76  34  44.  7 


76  33  37. 9 
76  33  26. 0 


MINNESOTA. 


68 


MINXESOTA. 


PRIMARY  TRAVERSE. 


ANOKA,    CARVER,    HENNEPIN,    AND   WRKJHT   COUNTIES. 
ANOKA,  LAKE  HI>7iET0>KA,  AND  LAKE  SARAH  (^rADRANOLES. 

The  following  geographic  positions  were  determined  by  primary 
traverse  by  Mr.  George  T.  Hawkins,  topographer.  Starting  from 
United  States  Coast  and  Geodetic  Survey  astronomic  station  in  the 
grounds  of  the  University  of  Minnesota,  at  Minneapolis,  a  spur  line 
was  run  in  1899  along  the  main  line  of  the  Northern  Pacific  Railway 
to  Ita^^a  station,  and  another  spur  line  along  the  main  line  of  the 
Canadian  Pacific  Railway  to  Hamel  station.  In  1904  circuits  were 
completed  by  continuing  these  lines  around  the  borders  of  the  Lake 
Sarah  and  Minnetonka  quadrangles. 

ANOKA  QUADRANGLE. 

Geographic  poffitioiiA  along  the  Northern  Pacific  Railway  between  Minneapolis  and  Itasca. 


Station. 


Minneapolis,  astronomic  pier  in  grounds  of  the  State 
University  on  the  small  knoll  al>oiit  800  feet  south  of 
the  main  stone  building.  Station  mUrk:  A  brick  pier 
with  foundation  2  feet  h)elo w  surface 

(ireat  Northern  and  Northern  Pacific  railways  crossing  .. 

Friillev  Htatinn 

T.  'M)  N.,  R.  24  W.,  <|uarter  corner  between  sees.  l.S  and  14. 

Junction  station .*  . . 

( V»nn  Creek  station 

T.  81  N.,  R.  24  \V.,  quarter  cnrner  between  s(?cs.  9  and  16. 

Anoka  station  ((4reat  Northern) 

T.  32  N.,  R.  25  \V.,  corner  sees.  27,  28,  88,  and  84 

T.  82  N.,  R.  25  W.,  corner  sees.  19,  20,  29,  and  80 

Itawa  station 


Latitude. 


o         / 

44  58 

45  01 
45  05 
45  05 
45  08 
45  10 
45  10 
45"  12 
45  18 
45  14 
45  14 


n 

37.72 

35. 5 

05.9 

09.4 

52.9 

10.1 

58.4 

18.8 

81.4 

27.7 

59.0 


Longitude. 


o        t 

93  14 
93  16 
93  16 
98  16 
93  17 
93  19 
93  20 
98  22 
98  2(i 
98  29 
98  80 


ft 
12.68 

01.6 

09.9 

02.  6 

28.0 

21.9 

18.  2 

88.  5 

55.  5 

28.  9 

15.1 


(it:ogrnph'H'  positions  nb/ug  the  (\iii(ntinn  Parijic  Unihnm  hrttrecn  MiiiDenpolis  and  Ifaiufl. 


Stiition. 


Uiti  tilde, 


Cireat  Northern  and  Canadian  Pacific  railways  crossing  ..     45  02  51.  8 

Crystal  station 1 '    45  02  49.5 

T.  118  N.,  R.  21  \V.,  corner  sees.  5,  6,  7,  and  8 j    45  08  02.5 

T.  118  N.,  R.S.  22  and  28  W.,  cpiarter  eorncr  between  sees. 
7  and  12 


Hamel  station 


45  02  86.  7 
45  02  29.  6 


Lf)ngitude. 


O  '  f> 

98  21  12.9 
98  21  87.  0 
98  22  46.  2 

98  81  16.5 
98  81    24.9 
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PRIMARY    TRIANGULATION    AND   PRIMARY    TRAVERSE. 


LAKK    MINNETONKA    QUADRANGLE. 


Geographic  j>o»UioTM  along  highvHiys. 


Station. 


Latitude. 


Bench  mark  No.  2,  crossroads  0.75  mile  southeast  of 

Crossroads 

Wayzata,  crossroads  near  south  end  of  bridge  over  rail- 
way east  of 

Narrows  of  Lake  Minnetonka,  T  road  north  at  south  side  of. 

Crossroads 

Excelsior,  4  miles  southeast  of,  350  feet  southwest  of  Mr. 
Charles  Pichner*s  house,  250  feet  south  of  T  road  south, 
on  west  side  of  north  and  south  road,  bench  mark  post 
set  38  inches  in  the  ground  stamped  **Prim.  Trav.  Sta. 
No.  3,  1904" 

Chanhassen,  T  road  south 

Chanhassen,  T  road  north  1.5  miles  southwest  of 

Chanhassen,  T  road  east  2.5  miles  south  of 

Chaska,  3  miles  east  of,  15  feet  north  of  St.  Paul  and  St. 
Louis  Railway,  100  feet  west  of  crossing  under  railroad, 
bench-mark  post  set  44  inches  in  ground  stampec^l 
'*Prim.  Trav.  Sta.  No.  4,  1904'' 


O         /  " 

44  59  41.  7 

44  58  14.  9 

44  57  49.  3 

44  56  55.  7 

44  56  29. 9 


44  53  25. 3 
44  51  41.9 
44  50  26.  6 
44  49  31.  8 


44  48  49. 0 


Longitude. 


or  // 

93  30  03. 9 
93  30  04. 3 


93  29  44. 9 
93  29  50. 1 
93  30  05. 1 


93  31  11.8 
93  31  49. 0 
93  32  25. 0 
93  32  07. 8 


93  32  23.  2 


Oeographic  po»itions  along  the  Minneapolis  and  St.  Louis  Railway  near  Chaska. 


Station. 


Latitude. 


Railway  crossing  0.5  mile  weSt  of  bench  mark  No.  4 

Chaska,  1.5  miles  east  of,  railway  crossing  north  and 
south 


Chaska,  crossing  Chicago,  Milwaukee  and  St.  Paul  Rail- 
way and  Minneapolis  and  St.  Louis  Railway 

Chaska,  40  feet  west  of  station,  15  feet  north  of  Minne- 
apolis and  St.  Louis  Railway,  bench-mark  post  stamped 
**Prim.Trav.  Sta.  No.  5" 


o       /  // 

44  48  47.  2 
44  47  58.  7 
44  47  19.  2 

44  47  18. 5 


Longitude. 


Of  ff 

93  33  04.  0 
93  34  51.4 
93  36  01. 1 

93  36  02. 4 


MINNESOTA, 
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LAKE   MINNETONKA    Ql'ADKANCLE — COntillUed. 

Ueographlc  po»itionH  nlomj  liiyhwai^n. 


Station, 


Latitude.       i     Longitude, 


T.  115  N.,  Rs.  26  and  27  W.,  corner  »eos.  7,  18,  13,  and  12. 

T.  115  N.,  R.  27  W.,  comer  sees.  10,  11,  14,  and  15 

T.  115  N.,  R.  27  W.,  comer  eecs.  8,  9,  16,  and  17 

T.  115  N.,  Rs.  27  and  28  W.,  comer  eecs.  7, 18,  13,  and  12. 

T.  1 15  N.,  Rs.  27  and  28  W.,  275  feet  north  of  comer  sees. 
7,  8,  13,  and  12,  on  west  side  of  north  and  south  road, 
bench-mark  post  set  36  inches  in  ground,  stampecl 
"Prim.  Trav.Sta.  No.  6.  1904*' 

T.  116  N.,  R.  28  W.,  sees.  25,  26,  35,  and  36,  crossroads.. 

T.  116  N.,  R.  28  W.,  8e<^.  23,  24,  25,  and  26,  crossroads.. 

T.  116  N.,  R.  28  W.,  quarter  corner  between  sees.  13  and 
14,  crossroads 

Waconia,  T  street  south,  0.25  mile  east  of  Catholic 
Church  and  1  block  west  of  where  street  elbows  north. 

Waconia,  T  road  east  at  schoolhouse  2  miles  northeast  of. . 

St.  Bonifacius,  0.5  mile  south  of;  on  east  side  of  north 
and  south  road  at  southwest  corner  of  Thomas  Koh- 
man's  vard,  bench-mark  post  set  40  inches  in  ground, 
stampeil  **Prim.  Trav.  8ta.  No.  7, 1904" 

St.  Bonifacius,  T  117  N.,  R.  27  W.,  corner  sees.  29,  liO, 
31,  and  32 

St.  Bonifacius  T.  roa<l  east  0.75  mile  north  of 

T.  117  N.,  R.  27  W.,  corner  setrs.  17,  18,  19,  and  20 

T.  117  N.,  R.  27  W.,  corner  sees.  7,  8,  17,  and  18 

T.  117  N.,  R.  27  W.,  corner  sees.  5,  6,  7,  and  8 

Ts.  117  and  118  N.,  Rs.  27  and  28  VV.,  corner  sees.  1,  6, 
31,  and  36 , 

T.  117  N.,  R.  27  W.,  quarter  corner  between  sees.  30  and  31 . 


44  46  34. 1 
44  46  3:^.  4 
44  46  31.9 
44  46  28.  3 


93  m  29.  7 
93  40  59. 0 
93  43  26. 9 
93  46  02.  1 


44  46  31.0 
44  48  13.2 
44  49  a5.  2 


93  46  02.  3 
93  47  14.  4 
93  47  15. 4 


44  50  23.2       93  47  16.2 


44  50  56. 2 
44  51  44. 4 


93  4(5  45.  5 
93  45  26.0 


44  53  41.4  :     93  44  47.7 


44  54  15.5 
44  54  58.  7 
44  56  (H.  8 
44  56  57. 2 
44  57  48. 2 

44  58  ;i5.  6 
44  59  31.4 


93  44  47.  8 
93  44  47.  5 
93  44  46. 5 
93  44  46.  8 
93  44  47.  2 

93  46  00. 0 
93  45  24.  4 


Geographic  jnmiiorn*  along  the  (ircat  Northern  Raiitraj/. 


station. 


I^titiidt 


I^onpitude, 


t 

Mapleplain,  road  crossing  over  railway  2  miles  southeast  '  «     ' 

of 44  59  34.  4 

lx)ng  Lake,  road  crossing  over  railway  1  mile  west  of 44  59  07.0 

lx>ng  Lake,  road  crossing  east  of  station 44  59  06.  4 

lx)ng  l^ke,  road  crossing  0.25  mile  ea**t  of  station 44  59  04.  8 

lx)ng  Lake-Wavzata,  roa<l  crossing  over,  half  wav  be- 
tween   .' '. 44  58  27.  9 


o 


93  37  10.  2 
93  35  36.  4 
93  34  22.4 
93  34  09.  7 

93  32  21.3 


Bull.  276—05 5 
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PRIMARY    TRIANGULATION    AND    PRIMARY    TRAVERSE. 


LAKE   SAKAir    QrADRANGLE. 


Geographic  jtonthns  along  the  Greai  Northern  Railway  between  Delano  and  Mapleplain. 


station. 


Latitude. 


Delano,  3  miles  southeast  of,  250  feet  west  of  John  Relay's  j 
house,  in  front  yard  of  Charles  Lagheen,  on  west  side  ' 

of  north  and  south  road,  Ijench-mark  post  stamped  i  ^    '       " 

'•Prim.  Trav.  Sta.  No.  8,  1904" 45  00  59.8 

Delano,  south  end  of  bridge  over  Great  Northern  Rail-  ! 

way,  2  miles  east  of |  45  02  10. 3 

Comstock,  railway  cmssing  2  miles  northwest  of i  45  01  39. 4 

Comstock,  railway  crossing  at 45  00  41.4 

Mapleplain,  railway  crossing  at 45  00  22. 4 

Mapleplain,  road  crossing  under  railway  0.75  mile  east  of. .  45  00  10. 2 


Lon^tudc. 


93  45  25.  6 

93  44  42. 9 
93  43  06.  2 
93  41  09.  0 
93  39  18.  7 
93  38  41.7 


Geographic  ]X}silions  along  highways. 


Station. 


Rockford,  cro8sroa<^ls  3  miles  southwest  of 

Rockford,  "Soo"  Railway  crossing  1  mile  south  of 

Rockford,  north  end  of  bridge  over  Crow  River 

Rockford,  T  road  west  1.5  miles  north  of 

Rockford,  T  road  east  2.75  miles  nortli  of 

Rockford,  3  miles  north  of,  on  west  side  of  road  at  t4^^)p  of 
hill  and  on  line  with  east  and  west  fence  on  east  side  of 
road,  l)ench-mark  post  stamped  "Prim.  Trav.  Sta.  No. 
9,  1904*' 

T.  119  N.,  R.  27  VV.,  quarter  corner  l>etween  sees.  5  and  8. 

T.  120  N.,  R.  27  W.,  corner  sees.  28,  2^),  32,  and  33 

8t.  Michaels,  three  corners  3  miles  west  and  1  mile  south 
of  ( road  east  and  west  and  roa<l  southeast) 

T.  120  N.,  R.  27  \V.,sec.  9,  center  of 

T.  120  N.,  R.  27  \V.,  quarter  corner  between  sees.  4  and  9. 

T.  120  N.,  R.  27  \V.,  north  quarter  ('orner  sec.  4 

T.  121  N.,  R.  27  W.,  20  feet  north  of  center  of  sec.  33,  on 
north  side  of  east  and  west  road  at  T  road  south,  1  foot 
from  corner  of  wire  fence,  bench-mark  post  stamped 
"Prim.  Trav.Sta.  No.  10,  1904" 

T.  121  N.,  H.  27  \V.,  quarter  corner  between  sees.  33  and  34. 

T.  121  N.,  R.  27  W.,  quarter  corner  between  sees.  34  and  35. 

St.  Michaels  station,  T  road  south  . .  .• 

T.  121  N.,  Rs.  26  and  27  \V.,  sixtei»nth  comer  0.75  mile 
north  between  sees.  31  and  36 


1iHt{tlKk>. 

o      /  // 

45  04  18. 3 
45  04  22. 4 
45  05  17.2  I 
45  06  41.3  I 
45  07  20. 5  : 


Lonpitnde, 


45  07  41.4 
45  08  13.0 
45  09  58. 0 

45  11  41.6 
45  13  00.9 
45  13  26.9 
45  14  16.6 


45  14  42.  4 
45  14  42.2 
45  14  42.2 
45  14  16.4 

45  14  55.3 


St.  Michaels  station,  1.5  miles  northeast  of,  on  line  be- 
tween sees.  29  and  32,  about  400  feet  east  of  west  corner 
of  and  near  elbow  in  road,  bench-mark  post  stamped 
"Prim.  Trav.  Sta.  No.  11,1904" 


93  45  07. 1 
93  44  12. 4 
93  43  57.  8 
93  44  13.  7 
93  44  13. 9 


93  44  13.9 
93  44  13. 4 
93  43  34. 0 

93  44  34.0 
93  42  53.  8 
93  42  53.  2 
93  42  52. 1 


93  42  50.  8 
93  42  12.4 
93  40  59.  6 
93  39  12.0 

93  38  32.4 


45  15  08.2  !  93  37  12.5 


MIKKESOTA. 
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LAKE  MARAn  urADRANOLE — (xmtinued. 
Geographic  positions  along  highways — Continuetl. 


station. 

T.  121  N.,  R.  26  W.,  comer  sees.  28,  29,  32,  and  33 

T.  121  N.,  R.  26  W.,  (juarter  corner  between  sees.  28  and  33. 

Croasroads,  1.75  miles  east  of  quarter  corner  between 
sees.  28  and  33 ." 

Dayton,  0.5  mile  west  of,  on  north  side  of  road  where 
it  bends  to  northwest  at  top  of  hill,  bench-mark  post 
set  38  inches  in  the  ground,  stamped  '*  Prim.  Trav.  Sta. 
No.  12,  1904'* 

Dayton,  cross  streets  600  feet  north  of  Catholic  Church. . . 

T.  120  N.,  R.  25  W.,  comer  sees.  5,  6,  7,  and  8 

T.  120  N.,  R.  25  W.,  corner  sees.  7,  8,  17,  and  18 

Schoolhouse,  crossroads  at 

Anoka  station,  (Ireat  Northern  Railway 

Anoka,  crossing  Main  street  and  Second  avenue 

T.  120  N.,  R.  25  W.,  (juarter  corner  betw^een  sees.  22  and  23. 

T.  120  N.,  R.  25  W.,  quarter  corner  between  sees.  21  and  22. 

T.  120  N.,  R.  25  W.,  at  sixteenth  comer  0.25  mile  west  of 
corner  sees.  20,  21,  28,  and  29,  on  north  side  of  east 
and  west  road  400  feet  west  of  T  road  north,  bench- 
mark post  stamped  "Prim.  Trav.  Sta.  No.  1,  1904" 

Bench  mark  No.  1,  0.5  mile  west  of,  elbow  of  road  east 
and  southeast 

(xreat  Northern  Railway,  crossroads  50  feet  north  of 

T  road  east 

Crossroads  north  and  south  with  northwest  and  southeast. 

T.  119  N.,  R.  25  W.,  sees.  5  and  8,  sixteenth  comer  0.25 
mile  from  comer  sees.  5,  6,  7,  and  8 

Crossroads 

Church  and  schoolhouse,  crossroads  at 

Hamel,  crossing  "Soo"  Railway  1  mile  east  of 

Hamel,  crossing  north  and  south  road  with  road  north- 
west and  southeast,  2  miles  southeast  of 

Gerdet  Lake,  100  feet  north  of  where  north  and  south 
road  turns  to  southeast,  comer  of  wire  fence  bears  S. 
20°  E.,  and  is  30  feet  distant,  bench-mark  post  set  38 
inches  in  ground,  stampefl  "Prim.  Trav.  Sta.  No.  2, 
1904" 


Latitude. 


45  15  08.  3 
45  15  08.  4 

45  15  08. 1 


Longitude. 

Off* 

93  'A6  03.  2 
93  35  26.  2 

93  33  18. 0 


45 

14  39.  2 

93  31  39. 2 

45 

14  38.  3 

93  30  52. 1 

45 

13  27. 0 

93  30  07.  7 

45 

12  35.  7 

93  :^  07. 0 

45 

11  56.0 

93  29  13. 3 

45 

12  18.  8 

93  22  :«.  5 

45 

11  52.0 

93  23  19.0 

45 

11  16.8 

93  26  30. 0 

45 

11  V6.4 

93  27  41. 7 

45  10  51.9  '     93  29  16.7 


45  10  52. 1 

45  09  21.  7 

45  08  42.  9 

45  07  37.  8  i 

45  06  59. 0 
45  04  57. 3 
45  03  42.  3 
45  02  28.  6 


93  29  55. 9 
93  29  47.  0 
93  29  47. 6 
93  30  05. 5 

93  30  05. 9 
93  30  04. 5 
93  30  04. 6 
93  30  23.  7 


45  01  24. 9       93  30  23.  3 


45  00  12. 4  ,     93  30  22.  7 
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PRIMARY   TRIANGULATION    AND    PRIMARY    TRAVKR8K. 


XEBRASKA-IOWA. 

PRIMARY  TRAVERSE. 

OTOE  AND  CASS  COUNTIES,  NEBR. ;  FREMONT  COUNTY,  IOWA. 

NEBBA8KA  i^ITT  QVADRANtiLE. 

The  following  geographic  positions  were  determined  from  primar^^ 
traverse  run  by  Mr.  J.  R.  Ellis  in  1906.  The  line  starts  from  the  Mis- 
souri River  Commission  triangulation  station,  Otoe,  follows  the  Bur- 
lington Railway  across  Missouri  River;  thence  north  along  Kansas 
Cit3%  Saint  Joseph  and  Council  Bluffs  Railway  to  Percival,  thence 
along  highways  to  the  Missouri  River  Commission  triangulation  sta- 
tion, Pugh.  Again  starting  at  Otoe  triangulation  station  the  line  fol- 
lows Missouri  Pacific  Railway  to  Peru,  Nebr.,  thence  along  highways 
westward  to  Talmage  and  connects  with  adjusted  position  near  there. 

Another  line  starts  from  adjusted  position  near  Dunbar,  Nebr.,  fol- 
lows highways  north  and  east  along  the  border  of  the  quadrangle  to 
Wyoming,  thence  southeast  along  Missouri  Pacific  Railway  to  Nebraska 
City  and  connects  with  adjusted  position  there. 

Geographw.  positions  along  the  Kaiuvts  City^  Saint  Josej)h  and  Conncil  Bluffs  Railicay. 


station. 


Otoe  triangulation  station 

BurlinjE^n  Bridge  over  Missouri  River,  west  end  of 

School  house,  east  and  west  railway  crossing,  400  feet  east  of. 

lOW.V. 

Nebraska  City  Junction,  700  feet  north  of,  at  road  cross- 
ing on  main  line  of  Burlington  Railroad,  jui»t  west  of 
right  of  way  fence  on  land  of  M.  M.  Payne,  iron  post 
stamped  *'Prim.  Trav.  Sta.  No.  1,  1905" 

Private  road  crossing  at  com  sheds 

Section  line  road  crossing  north  and  south 

East  and  west  roatl  crossing  at  mile  jK>st  154 


i^ititiide. 


Longitude. 


// 


40  m  26. 96 
40  40  30. 1 
40  40  50.  8 


// 


95  49  04. 16 
95  50  12.3 
95  48  31. 2 


40  40  18.  4 
40  41  20. 0 
40  42  3i^.O 
40  43  43. 6 


95  45  33.  2 
95  46  22.  4 
95  47  21.  7 
95  48  19. 1 


(feographic  positions  along  highv?ays. 


station. 


Percival,  Iowa,  east  side  of  Burlington  Railroad,  at  cattle 
guard,  600  feet  north  of  depot  and  just  off  right  of  way, 
on  land  of  George  Crocker,  iron  post  stamped  "Priiii. 
Trav.  Sta.  No.  2,  1905" 


Latitude. 


O  t  ff 


Ix)ngitudc. 


O         r  't 


T  road  north  at  comer,  sees.  20,  21,  28,  29,  T.  69  N., 
R.  43  W.,  36  feet  south  to  comer  of  hedge,  25  feet  north 
to  west  end  of  bridge 


T.  69  N.,  R.  43  W.,  sees.  21,  22,  27,  and  28,  corner  of,  T 
road  north 

T.  69  N.,  R.  43  W.,  se(>s.  22,  23,  26,  and  27,  corner  of,  T 
road  south 

T.  69  N.,  R.  43  W.,  sees.  23,  24,  25,  and  26,  corner  of.... 


40  45  11.3       95  48  27.9 


40  45  37.  4  !     95  48  08. 5 


40  45  37.  9 


95  46  59. 9 


40  45  40.  7  I     95  45  54.  0 
40  45  40.  1  I     95  44  44.  7 


Pugh  triangulation  station 40  46  43.34!     95  44  16.8 


NEBKA8KA-IOWA. 
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Oeogrfiphic  positions  along  the  Missouri  Pacific  Railuxiy, 


station. 


NEBRASKA. 

Road  crossing  east  and  west  at  wagon  bridge  over  Four 
Mile  Creek 

Road  crossing  east  and  west 

Minesville  station,  road  crossing  at  north  end  of  siding  . 

Spier,  switch  block  at  section  house 

Barney,  Nebr.,  platform 

Otoe-Nemaha  county  line,  road  crossing 


Latitude. 


40  38  65. 2 
40  37  36. 9 
40  36  00. 9 
40  36  07.  2 
40  32  68.4 
40  31  32. 0 


Longitude. 


// 


95  48  38. 6 
95  47  57. 9 
95  47  14. 8 
95  46  50. 6 
95  45  57. 1 
95  45  04. 8 


Geographic  positions  along  highways. 


Station. 


Tpe.  6  and  7  N.,  R.  15  E.,  quarter  comer  between  sees.  5 
and  32,  T  road  south 

Private  road  crossing  at  windmill 

Peru,  Nebr.,  400  feet  northwest  of  station,  in  southeast 
comer  of  field  of  Sam  Adams,  iron  poststamped  "Prim. 
Trav.  Sta.  No.  3,  1905'* 

Road  north  across  lowlands 

Duck  Creek,  east  end  of  bridge  over 

T.  6  N.,  R.  14  E.,  comer  sees.  2,  3,  10,  and  11,  crossroads. . 

T.  6  N.,  R.  14  E.,  comer  sees.  3,  4, 9,  and  10,  crossroads.. 

T.  6  N.,  R.  14  E.,  comer  sees.  4,  5,  8,  and  9,  crossroads, 
48  feet  south wc«t,  to  comer  cemetery  fence 

Schoolhouse,  just  outside  of  southwest  corner  of,  at  comer 
section,  iron  post  stamped  **Prim.  Trav.  Sta.  No.  4, 
1905'* 

T.  6  N.,  Rs.  13  and  14  E.,  corner  sees.  1,  6,  7,  and  12, 
crossroads 

T.  6  N.,  R.  10  E.,  comer  sees.  1,  2,  11,  and  12,  crossroads. 

T.  6  N.,  R.  13  E.,  corner  sees.  3,  4,  9,  and  10,  T  road  east, 
lis  feet  northeast  to  corner  fence  post,  62  feet  northwest 
to  cross  on  telephone  pole 

Tps.  6  and  7  N.,  R.  13  E.,  sees.  3,  4,  33,  and  34,  also  line 
between  Otoe  and  Nemaha  counties 

Tps.  6  and  7  N.,  R.  13  E.,  comer  sees.  4.  5,  32,  and  33, 
crossroads,  40  feet  northeast  to  large  cottonwood  tree, 
22  feet  southeast  to  south  end  of  small  bridge 

Center  of  bridge 

Talmage,  Nebr.,  1  mile  southeast  of,  in  south  corner  of 
field  of  Henry  Faranholtz,  at  county  line  road  crossing 
Missouri  Pacific  Railroad,  iron  post  bears  S.  34°  00^  W. 
distant  68.8  feet,  iron  post  stamped  "Prim.  Trav.  Sta. 
No.  5,  1905" 

Road  crossing  north  and  south;  515  feet  south  of  this  cross- 
ing \n  comer  of  Tps.  6  and  7  N.,  Rs.  12  and  13  K.,  sees. 
;,  6,  SI,  and:i6. 


Latitude. 


// 


40  31  32. 0 
40  30  40.8 

40  29  23. 4 
40  29  47.  2 
40  30  16. 1 
40  30  39. 8 
40  30  40. 2 

40  30  39. 3 

40  30  39. 5 

40  30  38.5 
40  30  39.1 

40  30  39.  3 


Longitude. 


// 


95  45  11.8 
95  44  34. 9 

95  43  50. 2 
95  45  10. 5 
95  47  24. 5 
95  49  10. 0 
95  50  18. 9 

95  51  26. 7 

95  52  34. 3 

95  53  43. 4 
95  64  52. 0 

95  57  08. 9 


40  31  31.  2   95  57  08. 9 


40  31  31.2 
40  31  31.0 


40  31  31.2 


95  58  16.9 
95  59  22.  2 


96  00  23.  7 


40  *^A  \V>.V>  \  SW>  ^N  \\<^.^ 
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Geographi'C  posUionn  along  highways — Continued. 


station. 


Section  line  road  crossing  east  and  west 

T.  7  N.,  R.  12  K,  comer  sees.  13,  14,  23,  and  24 

T.  8  N.,  R.  13  E.,  sec.  18,  on  northwest  comer  of  township, 
on  land  of  Henry  W.  Kruse,  iron  post  stamped  **Prim. 
Trav.  Sta.  No.  6,1905" 

T.  8  N.,  R.  12  E.,  comer  sees.  7,  8, 17,  and  18,  crossroads. 

T.  8  N.,  R.  12  E.,  comer  sees.  5,  6,  7,  and  8,  crossroads.. 

T.  8  N.,  R.  12  E.,  north  comer  sees.  5  and  6,  T  road  south 
at,  49  feet  southeast  to  mail  box,  36  feet  southwest  to 
cross  on  comer  of  fence  post 

T.  9  N.,  R.  12  E.,  south  corner  sees:  31  and  32,  T  road 
north  at 

T.  9  N.,  R.  12  E.,  comer  sees.  29, 30,31,  and  32,  crossroads 
at,  33  feet  northwest  to  mail  box 

T9N.,  R.  12  E.,  corner  sees.  19,  20,  29,  and  30 

T.  9  N.,  R.  12  E.,  northwest  comer  sec.  20,  in  top  of  lime- 
stone 30  by  11  by  7  inches,  aluminum  tablet  stamped 
V'Prim.  Trav.  Sta.  No.  7,  19a5" 

T.  9  N.,  R.  12  E.,  comer  sees.  16, 17, 20,  and  21,  T  road  north. 

T.  9  N.,  R.  12  E.,  quarter  corner  between  sees.  15  and  22, 
crossroads 


Wyoming,  Nebr.,  in  east  part  of  orchard  of  O.  C.  West, 
iron  post  stamped  "Prim.  Trav.  Sta.  No.  8,  1905" 


Latitude. 


Longitude. 


o      /  n 

40  32  23.  2 
40  34  07.  6 


40  40  12.5 
40  40  12.  7 


40  41  57. 0 

40  41  57. 1 

40  42  49.  3 
40  43  41.3 

40  44  33.  3 
40  44  33.  7 

40  44  33. 5 

40  44  11.0 


Geographic  positions  along  tJie  Missouri  Pacific  Railway. 


Station. 


Wyoming,  0.75  mile  south  of;  north  and  south  road  cross- 
ing  

Road  crossing  east  and  west , 

Road  crossing  east  and  west,  0.5  mile  south  of  milepost 
438 


Road  crossing  north  and  south. 


Latitude. 


O         /  II 

40  43  40. 5 
40  42  48.  2 


40  41  56. 2 
40  41  05. 5 


o         /  // 

96  01.  28. 1 
96  01  39.  7 


96  00  34. 5 
95  59  26. 5 


40  41  04.  9  I     95  59  27. 5 


95  59  28. 4 

95  59  11.2 

95  59  11.1 
95  59  11.1 

95  59  10.  7 
95  58  02. 3 

95  56  19. 3 

95  55  02. 7 


Longitude. 


95  54  36. 5 
95  53  40.  7 

95  52  30. 6 
95  51  12. 1 
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XKW  HAMPSIIIRK  A^iy  VKRMONT. 

TRIANGULATION  STATIONS. 

MERRIMAC    AND    SUULIVAN     COUNTIES,    N.     H. ;    WINDSOR    COUNTY,     VT. 

SrNAPEE  LAKE  (^lADRAXULE. 

During  the  summer  of  1904  control  for  the  Sunapee  Lake  quad- 
rangle was  obtained  from  triangulation  b}^  Mr.  E.  L.  McNair,  topog- 
rapher. The  work  was  based  upon  the  United  States  Coast  and  Geo- 
detic Survey  positioi^  of  Ascutne}^  and  Croydon.  Four  new  stations 
were  occupied  and  six  secondary  points  cut  in.  Positions  are  given 
on  United  States  standard  datum. 

NEW    LONDON    BAPTIST   CHITRCFI,  MKRKIMAC   COUNTY,  N.  H. 

(Not  occupied.) 

Station  mark:  Center  of  church  spire. 

[latitude  43°  24^  45.6^^     Longitude  71°  58^  50.1^] 


To  station- 


Azimuth. 


Back  a/Jinuth.        Ix)^-  distance. 


// 


Croydon . 


(f  raves 


MeJrrs. 

4. 31899 
4.  34882 


8LTNAPEE,  MERBIMAC  COUNTY,  N.  H. 

Situated  about  2  miles  south  of  Mount  Sunapee  station,  on  the  most 
northerl}^  end  of  the  Sunapee  Range.  Summit  partly  covered  with 
small  timber.  Can  be  reached  in  about  one  hour  from  the  home  of 
Nathan  S.  Johnson. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid  rock. 

Reference  marks:  Three  iron  ringbolts  at  corners  of  signal,  as  fol- 
lows: (1)  Distant  7.2  feet;  azimuth,  42^  57'.     (2)  distent  7.5  feet;  azi 
muth,  133^  19'.     (3)  distant  7  feet;  azimuth,  226^  48'. 

[Latitude  43°  18^  51.63^     l/)ngitude  72°  04^  29.37^] 


To  8t.ation- 


Lempster 

Graves 

Artcutney 

Catholic  Church  in  Newport 
Hoyt 


Azimuth. 

28  07  23.  7 

67  47  27.  2 

115  44  m).3 


Back  azimuth.        Log.  rii.stance. 


186  23  31.9 


208  04  46.  4 
247  42  47.  8 
295  28  32. 8 


6  24  36.  4 


Mittrs. 

4.0402614 

3.  9966933 
4. 5305363 
3. 98731 

4.  2766559 
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CROYDON,    HITLLIVAX   COUNTY,    N.    H. 

A  United  States  Coast  and  Geodetic  Survey  station  about  8  miles 
north  of  Newport  on  a  well-known  mountain  within  the  limits  of  the 
Blue  Mountain  (ramc  Preserve,  or  Corbin  Park. 

Station  mark:  An  iron  bolt  a  little  below  surface  of  rock. 

Reference  marks:  A  bronze  triangulation  tablet  cemented  in  solid 
rock  3  inches  south  of  station  mark.  An  iron  bolt  distant  7.3  feet; 
azimuth,  136^  36'.  An  iron  bolt  distant  10  feet;  azimuth,  222^  12'. 
An  iron  bolt  distant  7.3  feet;  azimuth,  307°  1^. 

[Latitude  43°  28^  55.01'^     Longitude  72°  13^  n.6(y^] 


To  station- 


Azimuth. 


/» 


Back  azimuth. 


rr 


Ascutney 

Hoyt : 

New  lx)ndou  Baptist  Churoh 

Sunapee 

Lein  peter 

Graves 


78  11  48.0 
269  14  18.9 


258  02  12. 0 
89  21  22.9 


327  41  34. 0 
:«6  50  39.  2 
:^3  24  19.5 


147  47  32.  8 
166  54  00.  4 
173  25  38.4 


Ltjfir.  distance. 


Meters. 
4.  2838623 
4. 1412011 
4.31899 
4.  3428037 
4. 46327 
4. 3527001 


GRAVES,    SCLLIVAX   COUNTY,    N.    H. 

Situated  on  a  bare  rocky  hill  in  town  of  Unity  about  0  miles  south 
of  Newport.     Land  owned  by  B.  Graves. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid  rock. 

Reference  marks:  Four  iron  ringbolts  at  corners  of  signal  as  fol- 
lows: (1)  Distant  ^,S  feet;  azimuth,  243^  3(5'.  (2)  distant  6.8  feet; 
azimuth,  332-  16'.  (3)  distant  7.8  feet;  azmiuth,  63*^  43'.  (4)  distant 
6.5  feet;  azimuth,  150^  32'. 

[Utitude  43°  16^  49.88'^     Ix)ngitude  72°  W  16.86'-'.] 


To  station— 


Ascutney 
Croydon 

Ilovt 

SunajHje . 
I^m})^5ter 


Azimuth. 

O  '  It 

130  46  24.  8 
1 73  25  38. 4 
206  31  55.3 
247  42  47.  8 
325  47  24.  3 


Back  azimuth. 


Log.  distance. 


310  :i5  31.4 

^53  24  19. 5 

26  37  39.  5 

67  47  27.  2 

145  49  26.4 


Meters. 
4.4511148 
4. 3527001 
4. 4016189 
3. 9966933 
3.  8547810 
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HOYT,  SULLIVAN   COUNTY,  N.  H. 

Situated  about  1  mile  south  of  West  Springfield,  on  Hoyt  Mountain. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid  rock. 

Reference  marks:  Three  iron  ringbolts  at  corners  of  signal  as  fol- 
lows: (1)  Distant  6.6  feet;  azimuth,  122°  08';  (2)  distant  7  feet; 
azimuth,  218°  03';  (3)  distant  7  feet;  azimuth,  302°  25'. 

[latitude  43°  29^  00.52'''.     Longitude  72°  02'  bb.7(y'.] 


To  station— 


Sunapee . 
LempHtiT 
Graves  . . 
Croydon . 


Azimuth. 


6  24  m.  4 
14  21  24.  6 
26  37  39. 5 
89  21  22.9 


Bock  azimuth. 


186  23  31.9 
194  17  42.9 
206  31  55.  3 
269  14  18.9 


Log.  distance. 


Meters. 
4. 2766559 
4.4680855 
4. 4016189 
4. 1412011 


LEMPSTKR,  SULLIVAN  COUNTY,  N.  H. 

Situated  on  the  highest  point  of  the  Lempster  range  of  mountains, 
in  town  of  Lempster. 
Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid  rock. 
Reference  marks:  Iron  ringbolts  at  the  four  corners  of  the  signal. 

[latitude  43°  13^  38. 02^^     Longitude  72°  08^  18.54^^] 


To  station — 


Asoutney 
Ciraves  . . 
Croydon . 

Hovt 

Sunapee - 


Azimuth. 


// 


133  49  33.  6 
145  49  26. 4 
im  54  00.  4 
194  17  42.9 
208  04  46. 4 


Back  azimuth. 

O  f  ft 

313  36  38.  2 

325  47  24. 3 

346  50  39. 2 

14  21  24.6 

28  07  23.  7 


\Ayg.  distance. 


yfdrrs. 
4.5467712 
3. 8547810 
4.  4632700 
4.4680855 
4. 0402614 


NEWPORT  CATHOLIC   CHURCH,  SULLIVAN   CX)UNTY,  N.  H. 

(Not  occupied. ) 

Station  mark:  Center  of  church  spire. 

[Latitude  43°  22^  00.  V\     Ix^ngitude  72°  W  14.6^^] 


To  station- 

Azimuth. 

Back  azimuth. 

O          t            ft 

O          t             tf 

Graves 

Sunane^ -    

1 

Log.  distance. 

Miirrs. 
3.  98570 
X  1)8731 
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NEWPORT   COXGRECfATIONAL   CHURCH,  SULLIVAN   COUNTY,  N.  H. 

( Not  occupied. ) 
Station  mark:  Center  of  church  spire. 

[Latitude  48°  2V  39.2^^     Longitude  72°  1(K  14.9^.] 


To  station— 

Azimuth. 

1 

Back  azimuth. 

Log.  diAtance. 

Graves  . . . 

O           t             ff 

1 

1 

( 

O            '               ff 

Meters. 
3.95603 

Croydon . . 

■ 

4.14689 

1 

NEWPORT  CX)URT-H0U8E,  SULLIVAN   COUNTY,    N.    H. 

(Not  occupied.) 
Station  mark:  Center  of  tower  on  court-house. 

[Latitude  43°  2V  52.7^^     Longitude  72°  KK  23.8'-'.] 


To  Htatlon— 

Azimuth. 

o            '           ■  '/ 

Back  azimuth. 

• 

ci           f         n 

Log.  difiitance. 

Grav^ 

Me!Ur%. 
3.97404 

Crovdon ..         -   --   

4. 13257 

NEWPORT   METHODIST   CHURCH,    SULLIVAN    COUNTY,    N.    H. 

(Not  occupied.) 

Station  mark:  ('enter  of  church  spire. 

[Latitude  43°  2V  56. 7''^     I>ongitude  72°  W  26.5^^] 


To  station- 


Azimuth. 


Back  azimuth. 


//        I 


Graves  . 
Crovdon, 


Log.  distance. 

Meter». 
3.  97937 
4. 12820 


A8CUTNEY,  WINDSOR   COUNTY,  VT. 

A  United  States  Coast  and  Geodetic  Survey  station  on  a  well-known 
mountain  about  3  miles  southwest  of  Windsor  village.  There  is  an 
excellent  path  from  house  of  Allen  Dudley  to  the  summit.  Station  is 
on  north  end  of  mountain  about  30  feet  northeast  of  stone  house  built 
in  1904. 


NEW    YORK. 
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Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid  rock 
in  the  position  of  Coast  Survey  bolt  and  covering  bolt  of  the  old  State 
survey.     A  triangle  chiseled  in  the  rock  surrounds  the  tablet. 

[Latitude  43°  26'  46.74'^     Longitude  72°  27'  08.48''.] 


To  Btatlon— 

•- 

Azimuth. 

Back  azimuth. 

Log.  diNtance. 

Croydon . . . 

o         /         n 

258  02  12.  0 
295  28  32.  8 
310  35  31.4 
313  36  38.  2 

o         t         n 

78  11  48.0 
115  44  06.3 
130  46  24.  8 
133  49  33.  6 

Meterg. 

4. 2838623 

Sunapee 

4. 5305363 

Graves 

4.4511148 

Lempeter 

4.  5467712 

« 

NEW  YORK. 

TRIANGULATION  STATIONS. 

HERKIMER^  MADISON,  ONEIDA,  AND  OTSEGO   COUNTIES. 
SANiJEBFlELD  AND  WINFIELD  qCADBA>tiLE8. 

• 

In  July,  1904,  Mr.  E.  L.  McNair,  topographer,  controlled  by  trian- 
gulation the  above-mentioned  quadrangles  by  reoccupying  Litchfield, 
Plainfield,  and  Tassel  stations,  from  which  he  located  five  new  points. 
Positions  are  given  on  United  States  standard  datum. 

ARMSTRONG,  HBRKIMKR  COUNT\'. 

(Not  occupied. ) 

On  a  bare  hill  about  2  miles  north  of  Plainfield  Center. 
Station  mark:  A  lone  elm  tree. 

[Latitude  42*  5(K  55.48^^     Ix)ngitude  75°  09^  36.31'^] 


To  Httitioii— 


Azimuth. 


O         f        n 


Plainfield 
Owen 


Back  azimuth. 

208  14  23 
95  44  20 


I 


Log.  (liKtunce. 
Meier*. 

3.  H7:W2 
3.69171 


LITCnFlKLI),    HERKIMER  COrXTY. 

Situated  in  Litchfield  Township  0.5  mile  north  of  Jerusalem  Church 
on  a  cultiv^ated  bare  hill  owned  by  H.  Wheelock. 

Station  mark:  A  stone  post  80  by  8  ]>y  6  inches  set  28  inches  in  the 
ground,  in  the  center  of  the  top  of  which  is  ce;nented  a  ])ronze  trian- 
L^ilation  tablet. 
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[Latitude  42°  59'  05.65'^     Longitude  75°  08'  44.17''.] 


To  station— 


Plainfield 
Tassel... 
Schuyler 
Owen  ... 


Azimuth. 


Back  azimuth. 


O  / 


10  03  14.58 
70  59  03. 1 
186  52  09.  4 
346  38  19.  77 


o       / 


tt 


190  01  32. 16 
250  52  03. 1 
6  53  21.  2 
166  40  10.98 


faog.  distance. 

Mfierf. 
4.  2918677 
4. 1696687 
4.2975436 
4.  2054577 


MCCARTY,  HERKIMER  COUNTY. 

(Not  occupied.) 

On  a  bare  hill  about  2  miles  south  of  Winfield. 
Station  mark:  A  pile  of  rock. 

[Latitude  42°  52'  07.91".     Tx)ngitude  75°  08'  01.24".] 


To  Htation— 

Azimuth. 

Back  azimuth. 

214  28  34 
134  55  41 

Log.di8tan<>e. 

Plainfield.. 

O             »             " 

Meters. 
3.  88961 

Owen --     

3. 58656 

BROOKKIELD,  MADISON    COUNTY. 

On  a  bare  hill  in  town  of  Brookfield,  about  2  miles  south  of  North 
Brookfield,  on  land  owned  by  C.  F.  York.  Station  is  4  feet  west  of 
fence  between  lands  of  Joseph  Ritz  and  C.  F.  York,  and  84  feet  north 
of  corner  between  Joseph  Ritz  and  Alonzo  York. 

Station  mark:  A  marble  post  20  by  6  by  6  inches  set  19  inches  in 
ground,  resting  on  solid  rock.  In  the  top  is  cemented  a  bronze  tri- 
angulation  tablet. 

Subsurface  mark:  A  1-inch  drill  hole,  8  inches  deep,  in  which  are 
placed  7  tenpenn}^  wire  nails. 

Reference  mark:  Elm  tree  about  15  inches  in  diameter,  tine  azi- 
muth, 307^;  distant  9.25  feet. 

[Latitude  42°  49^  l^.ol".     Ix)nj?itude  75°  23'  49.40".] 


To  station— 

Azimuth. 

150  56  44.9 
207  13  05.  99 
265  18  47.  a5 
275  39  26.  87 

Back  azimuth. 

Lo^.  distance. 

Madison 

Off 

330  54  38.  8 
27  16  22.61 
85  30  53.  86 
95  47  59.87 

Mdars. 
3. 93743 

Tassel 

4. 1559903 

Owen 

4. 3864292 

Plainfield 

4. 2:^:^:^86 
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MADIHON,    MADISON   COUNTY. 

On  a  bare  hill  in  Madison  Township  a.bout  5  miles  southeast  of  Watcr- 
ville,  on  land  owned  by  M.  T.  M.  Mason. 

Stiition  mark:  An  iron  bench  mark  post  set  27  inches  in  the  ground, 
resting  on  solid  rock. 

Subsurface  mark:  A  1-inch  hole,  H  inches  deep,  in  which  are  placed 
4  twentypenny  spikes. 

Reference  marks:  (1)  A  drill  hole  1  inch  in  diameter  and  3  inches 
deep  in  surface  bowlder  beside  north  and  south  fence  i*unning  over 
hill,  true  az|muth,  210^  12';  distant  22.85  feet;  (2)  a  drill  hole  1  inch 
in  diameter,!  3  inches  deep  in  surface  bowlder  along  same  fence;  true 
azimuth,  348^  39';  distant  119  feet 

[Latitude  42°  53^  41 .  75''-'.     Ix)ngitude  75°  26^  54.  71 .  ] 


To  station- 

Azimuth. 

Ta.'^*H»l 

o         /         n 

244  18  15.8 

Hrookfiel<l .  -   -   

330  54  38.  8  i 

Back  azimuth. 

liOg.  dlKtance. 

o         in 

Meters. 

64  23  38.  7 

4. 07671 

150  56  44.  9 

3. 93743 

TAHSEL,    ONEIDA   COUNTY. 

A  station  of  the  United  States  Coast  and  Geodetic  Survey  and  of 
th(;  New  York  State  Survey,  in  Marshall  Township,  5  miles  east  of 
Waterville. 

Station  mark :  A  granite  post  48  by  6  by  6  inches  set  44  inches  in 
the  ground  and  marked  ''N.  Y.  S.  S.  29." 

[latitude  42°  56^  29. 13'^     Longitude  75°  19^  00. 48^^] 


To  sUtlon— 

Azimuth. 

Back  azimuth. 

Log.  distau(M'. 

Hr<M)kfield    

O             f             ff 

27  16  22.61 
64  23  38. 7 
213  34  46.8 
250  52  03.  1 
301   17  51.  88 
323  46  06.  78 

207  13  05.99 
244  18  15.8 
33  42  59.  6 
70  59  03. 1 
121  26  42. 52 
143  51  23.  75 

Meters. 
4. 1559903 

Madison 

Schuvler 

4.  07671 
4. 4692854 

Litchfield 

4. 1696687 

( )\ven 

Plaintield 

4. 3163701 
4. 2530268 

OWRN,  OTSFXiO   (MJl'NTY 


On  a  prominent  bare  hill  5  miles  west  of  Richiield  Springs,  on  land 
of  Robert  J.  Owen,  who  lives  in  New  York  City. 

Station  mark:  A  marble  post  20  by  H  by  6  inches  set  IB  inches  in 
the  ground  and  resting  on  solid  rock.  In  top  is  cemented  a  bronze 
triangulation  tablet. 
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Subsurface  mark:  A  1-inch  hole  drilled  3  inches  deep  directl}'^  under ' 
station  mark,  with  two  nails  placed  in  it. 

Reference  marks:  (1)  A  drill  hole  1  inch  in  diameter  and  1  inch  deep 
in  surface  bowlder,  true  azimuth,  37°  42';  distant  87.3  feet;  (2)  a 
drill  hole  1  inch  in  diameter  and  1  inch  deep  in  surface  bowlder,  true 
azimuth,  102°  54';  distant  63  feet. 

[Latitude  42°  50^  39.60^-'.     longitude  75°  06^  00.84'^] 


To  station— 

Azimuth. 

Back  azimuth. 

L(jg.  distance. 

Plainfield 

o        /          // 

62  48  24.  17 

85  30  53.  86 

95  44  20.  00 

121  26  42.52 

VM  55  41.00 

166  40  10. 98 

O           f          ff 

242  44  50.  8() 
265  18  47.:i5 

3. 9039243 

Brooktield 

Annstrong 

Tassel 

McCarty 

Litchfield 

4. 3864292 
:^.  69171 

301   17  51.88 

4. 3163701 
3. 58656 

346  38  19.  77 

4.  2a54677 

PLAINFIELD,  OTSE(JO   (X)lTN'rV'. 

On  a  bald  ridge  owned  by  J.  i.  Roberts  in  town  of  Plainfield,  1.5 
miles  south  of  Plainfield  Center. 

Station  mark:  A  bluestone  post  36  by  (>  by  (>  inches  set  22  inches  in 
the  ground  and  resting  on  solid  rock.  In  the  center  of  top  of  post  is 
cemented  a  bronze  triangulation  tablet. 

[Latitude  42°  48^  40.77^     longitude  75°  \V  14.64^] 

Azimuth.  Back  azimuth. 


To  Btation— 


Brooktield 

Taipei 

Litchfield 
Armstrong 
McCarty.. 
Owen 


o         /  // 

95  47  59.  87 
143  51  23.  75 
190  01  32. 16 
208  14  23.  00 
214  28  34. 00 
242  44  50. 86 


// 


275  39  26.  87 

323  46  06.  78 

10  03  14.58 


Log.  distance. 


62  48  24.17 


MdLert. 
4.  2:^63386 
4.  25:^0268 
4.  2918677 
3. 67382 
3. 88961 
3. 9039243 


PRIMARY  TRAVERSE. 


ERIE    COUNTY. 


EDE>  qi  ADKANULK. 


The  following  geographic  positions  were  determined  from  primary 
traverse  by  Mr.  E.  L.  McNair,  topographer,  in  1904.  The  line  starts 
at  Hamburg  triangulation  station,  United  States  Lake  Survey,  follows 
highways  eastward  to  Orchard  Park,  and  is  connected  with  a  point  at 
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that  place  located  by  primary  traverse  in  1903.  The  line  then  follows 
hij^hways  along  the  eastern,  southern,  and  western  borders  of  the 
quadrangle,  and  is  tied  to  Sturgeon  Point  triangulation  station,  United 
States  Lake  Survey.  Another  line  crosses  the  quadrangle  from  west 
to  east,  connecting  with  Shefflin  and  Richmond  triangulation  stiitions 
of  the  United  States  Geological  Survey.  Positions  are  given  on  the 
United  States  standard  datum. 

(Geographic  pomtioim  along  highvxnjtt. 


Station. 


Hamburg  triangulation  station,  United  States  Lake  Sur- 
vey, in  Hamburg  Township,  about  7  miles  south  of 
Buffalo,  2  miles  northeast  of  Hamburc  Railway  station 
and  0.7  mile  northwest  of  Bay  View  Hot*?l,  50  feet  from 
etlge  of  bluff.  Station  mark :  A  stone  post  30  by  6  by  6 
inches  set  28  inches  in  ground.  Reference  marks:  A 
stone  post  S.  12°  14^  E.,  18.18  meters  distant.  A  stone 
post  N.  64°  32^  K,  42.5  meters  distant 


Four  comers 

Big  Tree  Inn,  4  comers 

Four  comers 

Four  comers 

Buffalo,  Ro(rhester  and  Pittsburg  crossing 

Orcbanl  Park,  4  corners 

Orcbanl  Park,  Briggs  Bros.'  brick  store,  aluminum  !)ench- 
niark  tablet  stamped  elevation  "868  feet" 

Orchard  Park,  1  mile  south  of,  4  comers 

Four  corners 

Big  Gulf,  center  of  bridge  over 

Four  comers 

Forks  of  road  at  foot  of  hill 

Boston  Center  ( Patchin  post-oftice) 

T  comers,  road  west 

Boston  Comers  (Boston  post-office),  in  triangular  grass 
plot  between  roads,  iron  post  set  44  inches  in  ground 
and  stamped  "Prim.  Trav.  Sta.  61."  Reference  marks: 
To  southeast  comer  of  Mrs.  Charles  Demmerly*s  house, 
true  azimuth  118°,  distance  78.3  feet  to  northwest 
comer  of  Boston  Hotel;  azimutli  313°  19^,  distance 
130.5  feet.  To  northwest  comer  Iroquois  Hotel,  azi- 
muth 329°  39^,  distance  1 02.5  feet 


latitude. 


Ijongiturlo. 


42  46  50.49.  7S  51  :U).  88 


42  46  19.  0  ;  78  50  10. 9 


42  46  18.4 
42  46  01. 4 
42  45  54.  8 
42  45  47.  7 
42  46  02.  2 


42  46 
42  45 
42  43 
42  43 
42  41 
42  40 
42  39 
42  38 


02.4 
03.0 
56.0 
08.2 
45.5 
11.8 
27.6 
40.1 


Road  north;   300  feet  northwest  of  residence  of  Felix 
Cusline 

Brigham*s  cheese  factorj^  4  comers  170  feet  south  of 

Pener  (Frank);  in  road  opposite  mail  box  in  front  of 
house • 

Three  comers,  200  feet  south  of  house  of  William  (reiger, 

Nye  ( William ) ;  in  road  opposite  house  of 

Wo<Mlwards  Hollow,  or  Wvandale 

Murdock  ( D.  W. ) ;  road  west  at  house  of 

NichoJe,  4  comers 


78  49  26. 9 

78  47  30. 3 

78  46  40.  2 

78  45  25. 1 

78  44  39.  0 


78  44 
78  44 
78  44 
78  44 
78  44 
78  45 
78  44 
78  44 


39.6 
53.  3 
58.5 
49.9 
50.2 
14.9 
52.5 
26.5 


42  37  43.1  78  44  17.8 

42  37  02.  8  '■  78  45  26.  2 

42  36  33. 1  '  78  46  10.  7 

42  :^  27.4  78  46  21.5 

42  35  16.8  ,  78  46  52.4 


42  34  1 2.  6 
42  33  18.  7 
42  32  13.  8 


78  46  08.  8 
78  45  58.  2 
78  45  41.0 


\i' 
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Geographic  positions  along  highways — Continue<l. 


Station. 


Latitude. 


Mortons,  4  comers 

Mortons,  4  corners,  500  feet  west  of,  iron  benoh-mark 
post  set  42  inches  in  ground  and  stamped  "Prim.  Trav. 
8ta.  IM.*^  Reference  marks:  Comer  of  house  of 
Mrs.  Martha  Schabehorn,  azimuth  120°  IS\  distance 
106  feet.  Corner  of  house  of  Mrs.  Helen  Briggs,  azi- 
muth 245°  20^,  distance  77.6  feet.  Corner  of  house  of 
Mrs.  Emily  Sampson,  azimuth  301°  84^^,  distance  151.1 
feet 

Forks  of  road 

Four  corners 

Road  north 

Four  corners,  0.5  mile  east  of  house  of  H.  T.  Brown 

Collins  Center,  1  mile  north  of,  2  feet  from  northwest 
comer  of  porch  of  house  of  Mr.  C.  P.  Naegle,  iron 
l>ench  mark  jjost  stamped  ' *  Prim.  Trav.  Sta. "1 

Four  corners 

Forks  of  road 

Four  corners  at  Frank  Sissens,  on  Quaker  street 

I^awton  station,  four  corners  1  mile  south  of 

Four  comers,  260  feet  east  of  Indian  Reservation  line 

S(rh(K>l,  four  corner^ 

V^ersailk»s,  1  mile  north  of;  four  cornerson  Indian  Reserva- 
tion   

InKjuois,  Indian  Orj>han  Asvlum,  in  noutheast  comer  of 
brick  school,  bronze  triangulation  tablet  stamped 
**Prim.  Trav.  Sta." 


o 

42 


30  40.3 


Longitude. 


O  '  ff 

78  45  55. 8 


42 
42 
42 
42 
42 

42 
42 
42 
42 
42 
42 
42 


30  40.5 
30  41.0 
30  41.0  i 
30  39.  7 
30  38.6 

'^0  36.  8  [ 
30  37.  3  : 

30  37.  0 

31  12.  7  i 
31  10.7  ' 
31  12.7 
30  00.  4 


78  46  02. 4 
78  47  18. 4 
78  48  39. 9 
78  49  41.5 
78  50  40.  6 

78  51  46.  7 
78  52  36. 0 
78  53  41.  6 
78  54  50.  6 
78  56  a5.  2 
78  56  35. 6 
78  56  29.  1 


42  31  57.5     78  59  11.2 


Piercers  ( S.  J. )  house,  three  comers  at 

Road  east 

Brant  jx)8t-office,  four  comers 

Sheflin,  Jacob,  four  corners  at  house  of 

T  comers,  south,  east,  and  west 

White's  (Paul)  house,  forks  of  road  1,000  feet  south  of 

Dash  (Alfred),  T  corners,  road  west,  600  feet  east  of  house 
of 

Mr.  Go  wans,  T  comers  north,  south,  and  west 

Clark's  (Sydney )  house,  four  corners,  school  district  No.  10. 

Derby  iM)st-office,  four  corners  775  feet  east  of 

Vjast  Evans,  four  comers 

Four  comers 

Sturgeon  Point  triangulation  station.  United  States  Lake 
Survey,  in  Evans  Township  at  extreme  end  of  Sturgeon 
Point,  3  miles  northwest  of  Angola,  3  miles  west  of 
Derby,  at  east  end  of  road  leading  from  Derby  to  lake 
shore.  Station  mark:  A  stone  post .%  by  6  by  6  inches 
set  32  inches  in  ground.  Reference  marks:  A  stone 
post  N.  45°  52'  E..  distance  32.75  meters.  A  stone  post 
N.  75°  03'  E.,  distance  5.5  meters. 


42 
42 
42 
42 
42 
42 
42 

42 
42 
42 
42 
42 
42 


32  19. 1 
32  37. 1 
:i3  49.  9 
;i5  17.9 

36  :^5.  5 

37  27.5 

37  46.3 

38  13.7 

38  29.  2 

39  08.  7 

40  42. 0 
40  59.  4 
40  59. 6 


78  59  51.3 

79  01  07. 3 
79  01  05.  4 
79  01  04. 6 
79  01  03. 0 
79  01  02. 8 
78  58  50.  8 

78  59  01.2 
78  58  19. 5 
78  58  21.9 

78  58  20.  8 

79  00  55.  2 
79  02  09.  7 


42  41   24.75    79  02  52.90 
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Geographic  positions  along  highways  between  Shejiin  IrianguUUion  station  and  New  Oregon^ 


Htation. 


Sheflin  triangulation  etation,  in  town  of  Evans,  2  miles 
southeast  of  Angola  Railroad  station,  250  feet  north  of 
Brant  Line  road,  0.25  mile  east  of  north  and  south  road, 
on  highest  ground  ir|  pasture  owned  by  Jacob  Shefiin. 
Station  mark:  A  stone  monument  48  by  6  by  6  inches 
set  44  inches  in  ground,  having  in  penter  of  top  of  post 
a  copper  bolt  stamped  **U.  8.  G.  S.  459  N.  Y." 

Road  south 

Four  (»orners 

Road  south 

T  corners  at  house  of  H.  R.  Ilibbards 

North  Collins,  0.25  mile  north  of  Erie  Railway  crossing. . 

Four  corners  at  farm  of  Mrs.  Eunice  Rogers 

Taber  Cheese  Factory,  four  comers 

Richmond  triangulation  station,  in  North  Collins,  1.5 
miles  west  of  Langford,  on  land  owned  by  Nathaniel 
Richmond  just  north  of  main  east  and  west  road,  225 
feet  north  of  house  of  Charles  Cook,  10  feet  northeast 
of  old  well.  Station  mark:  A  stone  post  48  by  6  by  6 
inches,  set  44  inches  in  ground,  having  in  center  of 
top  of  past  a  copper  bolt  stamped  *  *  U.  8.  G.  S.  458  N.  Y.  *  * . 

Four  comers  at  schoolhouse 

Langfonl,  four  comers 

New  Oregon,  four  comers • 


Latitude.       !     longitude. 


Of  n 

42  36  38.  21 
42  36  33.  6 
42  36  33. 4 
42  36  32. 5 
42  36  31.  8 
42  Sb  55. 0 
42  35  55. 2 
42  35  15.  3 


42  35  16.  2 

42  35  14. 3 

42  :«  14.  2 

42  35  17.  8 


79  00  30.  25 
78  59  17.  7 
78  58  24. 5 
78  57  27. 2 
78  56  18. 6 
78  56  05.  8 
78  54  03. 1 
78  54  03.  5 


78  52  37.  2 
78  52  18. 5 
78  60  31.7 
78  47  31. 3 


HERKIMER   AND   LEWIS   COUNTIES. 
MrKEEVEK  qVADBANtiLE. 

The  following  geographic  positions  were  determined  from  primary 
tmverse  by  Mr.  E.  L.  McNair,  topographer,  in  1904:  The  line  starts 
at  Bald  Mountain  triangulation  station,  follows  trails  to  Fulton  Chain 
station,  New  York  Central  Railroad;  thence  westward  via  roads  and 
trails  along  northern  border  of  quadrangle  to  Brantinghara.  It  also 
follows  the  New  York  Central  Railroad  from  Fulton  Chain  to  White 
Lake  station.  A  loop  was  run  via  trails  from  McKeever  east,  south, 
and  west  to  White  Lake  station  and  continued  to  Boonville  triangula- 
tion station.  A  line  was  also  run  along  highwa}  s  from  McKeever  to 
Port  Le3^den.  Positions  are  given  on  the  United  States  standard 
datum. 

(reographi^^  positions  (Uong  trails  from  Bald  Mountain  triangulatioti  station  to  Brantingham, 


station. 


Latitude. 


Bald  Mountain  triangulation  station;  a  bare  rocky  Huni- 
niit  on  the  north|jrn  shore  of  Third  Lake  of  the  Fulton 
Chain.  Station  mark :  A  copper  bolt  cemented  in  solid 
rock  stamped  "U.  8.  G.  8.  N.  Y.  481" 

Forks  of  road  and  trail  to  Bald  Mountain  from   Bald  I 
Mountain  House \   A\\  W  t^.Ss  \ 

Bull  276—05 6 


48  44  19.  :i 


Longitude. 
74  54  47. 1 
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Geographic  position  aUmg  trails  from  Bald  Mountain  triangulation  station^  etc, — CJont'd. 


station. 


Old  Forge,  center  of  iron  bridge  across  river  at  fish 
hatchery 

Fulton  Chain  railroad  station,  22  feet  east  of  center  of 
main  track,  10  feet  north  of  hotel  porch,  in  bowlder, 
bronze  tablet  stamped  "  Elev.  1712  feet" 


Tate  road  crossing,  750  feet  north  of  milepost  59  (line 
leaves  railroad  and  follows  Tate  road  to  Blackfoot  Pond ) . 

Dead  tree,  25  feet  west  of  road,  cloth  penalty  notice 
marked  with  red  ink  "Sta.  92" 


Beech  tree  (dead),  cloth  penalty  notice  marked  with  red 
pencil  **Sta.  103" , 


Wakelv's  first  lumber  camp,  75  feet  from,  on  dead 
maple  tree  west  side  of  road,  cloth  penalty  notice 
marked  with  red  pencil  ** Sta.  115-f-470^" 


Spruce  tree  (dead)  on  west  side  of  road,  cloth  penalty 
notice  marked  with  red  pencil  **  124-1-377^" 


Blackfoot  Pond,  200  feet  northwest  of  outlet,  at  Wakelv's 
camp,  on  live  birch  tree  beside  trail,  cloth  penalty 
notice  marked  "136" 


Spruce  tree  beside  trail,  cloth  penalty  notice  marked 
**153-F10^" : 


Vs8t  Pond,  south  side  of,  on  spruce  tree  beside  trail, 
cloth  penalty  notice  marked  * '  Sta.  166  " 


Beech  tree  beside  trail,  cloth  penaltv  notice  marked 
'*Sta.  184" ; 

Birch  tree  beside  trail,  cloth  penalty  notice  marked  in 
red  **199-h65^'' 


Bee<:'h  tree  beside  trail,  cloth  penalty  notice  marked  in 
red  "213  I  40^" 


Birch  tree,  cloth  penalty  notice 

Otter  Lake  HouHe,  135  feet  fn>m,  and  between  house  and 
barn,  in  face  of  large  bowlder,  bronze  tablet  stamped 
"Prim.  Trav.  Sta.  No.  234" 


Herkimer-Lewis  county  line,  iron  milepost  marke<l  "No. 
18;  7.40  miles,"  700  feet  northeast  of  dam  at  outlet  of 
Otter  Lake,  15  feet  northwest  of  road 

Maple  tree,  cloth  penalty  notice 


Latitude. 


o        /  </ 

43  42  45. 8 


43  41  57. 1 
43  42  55.2 
43  43  03.  3 
43  43  26. 1 

43  43  54.4 
43  44  27.8 

43  44  33. 4 

43  44  37.0 

43  44  19.  7  I 

43  44  15. 5 

43  44  11. 6  I 

43  44  05. 9 
43  43  47. 3 


Small  birch  tree  on  north  side  of  road,  cloth  penalty 
notice  marked  "Sta.  288" 


Maple  tree  Ixjside  road 

Hubbard's  place  on  Otter  Creek,  30  feet  south  of  j)orch.. 

Beech  tree  15  feet  south  of  road,  100  feet  west  of  plank 
bridge  over  low  place,  cloth  penaltv  notice  marked  in 
red  "344440^" '. 


Small  bridge,  cloth  ix>naltv  noti(;e  marked  "Sta.  1234-h 
90^" '. 

Patridgeville  (abandoned),  old  sawmill  dam,  on  bridge.. 

Brantinjjham  post-ottice,  1.7  miles  northeast  of,  on  roa<l 
up  Otter  Creek,  in  lar>j:e  rock  outcrop,  on  northwest 
side  of  road  and  15  feet  hijrher  than  road,  l)ronz(»  tri- 
angulHtion  taWet  nX&mpeA  "Prim.  Trav.  Sta.  No.  121')". 


43  43  19.  9 
43  43  1L4 

43  43  11.0 
43  43  31.4 
43  43  35. 4 

43  43  01.  8 

43  42  55. 1 
43  43D7.3 


Longitade. 

O  /  // 

74  68  12. 8 


75  00  19.9 
75  00  06. 5 
75  00  44. 2 
75  01  14. 0 

75  01  05. 6 
75  01  07. 5 

75  01  42. 2 

75  02  10. 9 

75  02  55.  7 

75  03  51.7 

75  04  34. 1 

75  05  19.3 
75  05  57. 4 


43  43  49. 3       75  06  45. 4 


75  07  25.  7 
75  08  18.0 

75  09  07.  8 
75  09  55. 6 
75  10  32. 3 

75  11  54.4 

75  14  43. 6 
75  15  27. 9 


43  42  31.7       75  16  14.3 


NEW    YORK. 


88 


(rtoffraphic  positions  along  the  Nevy  York  Cmiral  Railroad  between  FuUon  Chain  and 

White  Lake. 


station. 


I^ititnde. 


Longitade. 


Milepoet  H57 

Milepost  H  56 

Milepost  H  55 

Milepoet  H  54 

Minnehaha  flag  station 

Milepoet  H  53 

Milepoet  H  52 

Milepost  H51 

Milepoet  H  50 

McKeever  station,  550  feet  south  of,  in  solid  ledge  in  cut, 
copper  bolt  stamped  '*  U.  8.  G.  S."  "elev.  1544  ft.  R." 

Milepoet  H  47 

Milepost  H46 * 

Milepoet  H  45 

Milepost  H  44 

Milepost  H  43 


43  41  15. 2 
43  40  43. 3 
43  40  13. 2 
43  39  46.4 
43  39  43. 0 
43  39  19. 1 
43  38  32.  4 
43  37  5\.2 
43  37  08. 9 

43  36  38. 1 
43  35  06. 0 
43  34  19. 1 
43  33  31. 0 
43  32  42. 1 
43  31  49. 9 


o        / 

75  00 
75  01 
75  02 
75  03 
75  04 
75  04 
75  04 
75  04 
75  05 


56.7 
52.4 
49.4 
48.8 
06.0 
41.0 
15.0 
56.2 
03.4 


75  05  57. 2 
75  07  05. 2 
75  07  32. 8 
75  07  59. 3 
75  08  22. 2 
75  08  23. 1 


Geographic  positions  along  trails  and  roads  from  McKeever  east,  south,  and  ivest  to 

Boonmlle. 


station. 


Latitude. 


Beech  tree  on  north  side  of  road,  cloth  penalty  notice 
marked  **Sta.  4334-90'" '. 


Large  birch  tree,  cloth  penalty  notice  marked  **Sta.  453+ 
227'" 

Beech  tree,  cloth  penalty  notice  marked  "  Sta.  472  *' 

Beech  tree,  cloth  penalty  notice  marked  '*Sta.  492  (  15"*. 

Large  birch  tree,  cloth  penalty  notice  marked  "  Sta.  507  " . 

Woodhull  Lake  Landing,  0.25  mile  from,  forks  of  road  . . 

Large  birch  tree,  cloth  penalty  notice  markeil  "Sta.  528' \ 

Curriers  Camp,  on  birch  tree,  cloth  penalty  notice  marked 
Sta.  5474-123" '. 


«(04 


T.  B.  M.  painted  eley.  in  red  "U.  S.  (;.  S.  B.  M.  1958  ft."  J 

Beec^h  tree,  40  feet  north  of  road,  cloth  penalty  notice 
marked  **Sta.  5684-10" 

T.  B.  M.  eley.  painted  m  red  "G.  S.  1897  ft." j 

Maple  tree,  signboard,  "Wootihull  4  mi.   White  Lake 
(>)mer  7  mi." 

l^rgt^  rock  on  south  side  of  road,  eley.  marke<l  in  rwl 
paint  *'G.  S.  1690  ft." 


Hock  in  middle  of  road,  eley.  marked  in  red  [>aint  **G.  S. 
1624  ft." 


43  36  33.  3 

43  36  41.  8 

43  36  46. 9 

43  37  01.  8 

43  36  33. 9 

43  36  12.  3 

43  35  44. 1 

43  35  20.  3 
43  35  00. 4 

43  34  57. 0 
43  34  51.4 

43  34  23. 1 

43  .S3  59.  4 

43  34  01.2 


Longitude. 

»   .  -  — 

O  /  99 

75  05  03.5 

75  03  59. 2 
75  02  55. 2 
75  02  02. 3 
75  01  30.  2 
75  01  21.3 
75  01  18.0 

75  01  25. 1 
75  01  28.  6 

75  01  48.4 
75  02  22.  2 

75  02  55.  7 

75  03  25.  2 

75>  QV^  '^A 
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Geographic  posillous  along  trails  and  roads  from  McKeever  eastj  etc. — Continued. 


Station. 


Lfttitudc. 


Gull  Lake,  near  road  to,  on  plank  of  bridge,  cloth  penalty 
notice  marked  "Sta.  666+167" 


Rock  south  side  of  road,  elev.  painted  in  red  **G.  S. 
1671ft." 


Herkimer-Oneida  county  line,  stone  monument  marked 
**HtO"  on  top,  "1888"  on  side 

White  Lake  station.  New  York  Central  Railroad,  road 
crossing,  400  feet  south  of 

White  Lake  station,  in  bowlder  81  feet  west  of  railroad 
and  10  feet  north  of  road,  copper  bolt  stamped  "elev. 
U.  S.  G.  S.  R.  1421  B.  M." 


White  Lake  Corners,  ixjst-office,  four  comers 

Second-class  road  northwest,  at  spruce  tree  on  north  side 
of  road 


Forks  of  n>ad,  25  feet  west  of  telephone  pole , 

Cummings  Creek,  25  feet  east  of  channel,  10  feet  north 
of  bridge,  in  solid  ledge  of  rock,  bronze  triangulation 
tablet  stamped  "Prim.  Trav.  Sta.  No.  811" 

Road  north 

Road  north 

Hawkinsville,  four  cx>mers 

Forks  of  road,  three  comers  40  feet  west  of  wild  cherry  tree. 


o       /         n 

43  33  32.  7 
43  32  50. 2 
43  32  27. 7 
43  31  19. 9 

43  31  19.8 
43  31  14.  7 

43  31  09. 0 
43  30  56.  0 

43  30  23.  2 
43  30  00. 8 
43  29  44.  7 
43  29  36.  6 

43  28  58. 8 


Longitude. 


O  f  ft 

75  04  26. 9 
75  05  34.  2 
75  06  07. 6 
75  08  23. 6 

75  08  24.  7 
75  09  17.4 


I     . 


75  10  28. 0 
75  12  24. 0 

75  13  19.5 
75  14  56.  2 
75  16  24. 6 
75  16  38. 6 
75  17  57. 7 


Geographic  positions  along  highwagSy  Port  Leyden^  via  Moose  River,  to  McKeever, 


Station. 


Lyonsdale,  school  district  No.  2,  in  road  opposite  school- 
house  


Porters  Comers,  500  feet  west  of  forks  of  road,  75  feet 
north  of  road;  in  laree  bowlder  in  pasture,  bronze  tab- 
let stamped  "Prim.  Trav.  Sta.  983" 

EarFs  (George  W.)  residency  in  road  opposite  front  gate. 

Telephone  pole  on  north  side  of  road  marked  with  red 
"Sta.  1005+35" 


Latitude. 


Longitude. 


Scharbonneau  (William)  residence,  in  road  opposite  front 
gate 

Maple  tree  opposite  unoccupied  houne  on  south  side  of 
road,  cloth  penalty  notice,  fence  marked  "Sta.  1033".. 

Moose  River  House,  on  telephone  pole  at  corner  of  yard,  ' 
cloth  penalty  notice 

Telephone  pole,   cloth    penalty    notice    marked   "Sta. 
1052+195^' 

Beech  tree  on  north  side  of  road,  cloth  penaltv  notice 
marked  "Sta.  1079" .' 


Forest  Home  Hotel,  in  center  of  road  opposite  east  end  of. 

Herkimer,  l^wis,  and  Oneida  counties,  corner  of,  2,000 
feet  north  of  Forest  Home  Hotel,  a  drill  hole  in  small 

"  L  / 
bowJfler  marked    q/H  " 


O  /  " 

43  34  16. 1 


43  34  19.  0 
43  35  U.3 

43  35  47. 6 

43  36  07.  0 

43  36  27. 1 

43  36  25.  8 

43  35  59.  8 

43  36  18.2 
43  36  36. 4 


Oft/ 

75  15  15.8 


75  14  11.0 
75  13  11.3 

75  11  51.0 

75  11  14.9 

75  10  14.6 

75  09  31. 8 

75  09  15.  8 

75  08  05. 0 
75  06  37. 4 


43  36  54.  7  :     75  06  37. 8 
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LEWIS   COUNTY. 


PORT  LRYDEN  (jUADBANULE. 

The  following  geographic  positions  were  determined  by  Mr.  E.  L. 
McNair,  topographer,  in  1904.  The  line  starts  at  Boonville  flagstaff, 
previously  located  by  triangulation,  follows  highways  westward,  and 
is  tied  to  forks  of  road  at  Highmarket  post-office,  located  by  primary 
traverse  in  1902.  Another  line  leaves  the  first  line  at  a  point  3i  miles 
west  of  Port  Leyden,  passes  through  that  place,  and  is  connected  with 
Schwartz  triangulation  station;  thence  continues  north  to  Bran  ting- 
ham  and  west  to  a  position  located  by  primary  traverse  in  school 
district  No.  21,  Martinsburg  Township. 

Geographic  positions  along  highways  between  Boonville  and  Highmarket. 


Station. 


Boonville,  flagstaff  iu  public  park 

Boonville,  northeast  comer  of  Poet  and  West  streete. . . . 

Forks  of  foad,  50  feet  south  of  iron  8ij?nlx)ard,  "  Consta- 
bleville  5  mi.,  Talcottville  1 J  miles  " 

Road  west,  signboanl,  **  Constableville  6  miles,  W.  Leyden 
6  miles'* 

Road  northeast.  Port  Leyden  3 J  miles 

Sugar  River,  south  end  of  iron  bridge  over 

CJonstableville,  four  corners  at  Catholic  church 

S.  T.  Parkhurst  residence,  forks  of  road  400  feet  east  of. . 

Old  sawmill  near  cheese  factory,  creek  crossing 

Highmarket,  forks  of  road  in  front  of  post-office 

Highmarket,  900  feet  south  of  post-office,  in  solid  ledge, 
B.M.  tablet 


Latitude. 


o       /        n 

43  28  47.61 
43  29  11.0 


43  30  47.  6 

43  31  44.  7 
43  32  50. 6 
43  33  25. 0 
43  33  59. 3 
43  33  54.  2 
43  34  12. 1 
43  35  06. 5 

43  34  57.  8 


Longitude. 


o         /  // 

75  19  23.  79 
75  20  12. 1 


75  21  41.  3 

75  22  52.  2 
75  24  09. 4 
75  24  :«.  5 
75  25  42. 5 
75  26  56. 6 
75  27  44.  7 
75  31  08. 1 


I  >» 


75  31  07. 5 


Geographic  positions  along  hi^hvxiys  from  a  poiivt  3  miles  southwest  of  Port  Leyden  east 
andncfrthy  via Schirartz triangulation  statioUyto Brantinghamytheiicewestto Martinsburg, 


Station. 


Port  Leyden,  2  miles  southwest  of  four  corners 

Port  Leyden,  street  crossing  New  York  Central  Railway.. 

Port  Leyden,  Hotel  Brunswick,  front  face  in  brickwork, 
bronze  bench-mark  tablet  stimiped  "  Elevation  897  ft. 
Albany,  1900"  (898.400) 

Port  Leyden,  2  miles  east  of,  forks  of  road 

Five  comers 

Villiers,  T  corners,  875  feet  east  of  Bethel  Baptist  Church . 

Fowlerville,  south  end  of  span  bridge  across  Moose  River. 

Lyonsdale,  school  district  No.  7,  four  corners  at  school- 
house \   4^  a&  \0.^  \    '4^\^\^.'i 


Latitude. 


O         t  II 

43  33  48.  7 
43  34  57. 2 


43  34  57.  7 
43  34  47. 0 
43  34  24.  6 
43  36  00.  8 
43  37  24.  4 


Longitude. 


O  I  II 

75  22  29.  4 
75  20  48. 6 


75  20  47.  7 
75  18  40. 8 
75  16  56.  0 
75  16  44.0 
75  16  27.0 


\ 
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PRIMARY    TRIANGDLATION    AND    PRIMARY    TRAVERSE. 


Geographic  posUiotis  along  highway s^  etc. — C^ontinue<l. 


Stiition. 


T  corners  at  road  east,  cloth  penalty  notice  on  fence  post 
marked  "sta.  1165" 


Four  comers 

Four  comers 

Schwartz  trianj^lation  station,  in  Greig  Township,  0.5 
mile  east  of  Schwartz  schoolnouse.  Station  mark:  A 
granite  post  set  in  ground;  in  center  of  top  of  post  is 
cemented  a  copper  bolt 


Fish  Creek,  bridge  over 

Forks  of  road  at  schoolhouse 

Brantingham  post-office,  four  corners 

Greig  post-office,  three  corners  0.5  mile  north  of 

Forks  of  road 

Forks  of  road  (northeasterly  to  Chase*  Lake) 

Glenfield,  in  faca  of  foundation  of  New  York  Central 
Railway  station,  bronze  tablet 

Glendale,  crossing  of  Whetstone  Creek 

Goodrich's,  four  comers 

Martinsburg,  four  comers  at  schoolhouse  district  No.  1 . . . 

Wakefield,  four  comers 

Martinsburg,  road  west  at  schoolhouse 

Martinsburg,  school  district  No.  21,  in  large  bowlder  in 
field  244  feet  from  corner  of  schoolhouse,  mag.  l>earing 
S.  6®  80^  E.,  bronze  triangulation  tablet  stamped  "Prim. 
Trav.  Sta.  1342" 


Latitude. 


43  39  29. 0 
43  39  27. 4 
43  39  24. 1 


liungitudc. 

O  /  f 

75  16  21.0 
75  16  52.5 
75  17  53.2 


43  39 
43  39 
43  40 
43  41 
43  41 
43  42 
43  42 

43  42 
43  42 
43  43 
43  42 
43  43 
43  42 


09.63 

56.2 

58.8  ' 

19.6 

14.6 

05.3 

32.2 

37.8 
59.0 
22.0 
51.3 
17.9 
32.8 


75  19  28.37 
75  17  34. 3 
75  17  40.9 
75  17  33.7 
75  21  21.6 
75  22  03.  9 
75  23  30. 5 

75  24  09.  4 
75  25  00.  2 
75  26  08.  2 
75  27  48.  7 
75  28  45. 9 
75  29  :i5. 3 


43  42  31.0  75  29  34.6 


NORTH  CAROIilNA  AXT)  SOUTH  CAROIillS^A. 

PRIMARY  TRAVERSE. 

CABARRUS,    GASTON,     IREDELL,     LINCOLN,     MECKLENBtTRG,    AND     ROWAN 

COUNTIES,    N.    C. ;   YORK   COUNTY,    S.    C. 

<:HABL<)TTK  SO-MINrTE  (^1  ADRAMJLK. 

The  following  geographic  positions  were  detorniined  from  primary 
traverse  in  1904,  by  Mr.  C.  B.  Kendall,  tield  assistant.  The  line  starts 
from  the  cupola  of  Simonton  College  at  Statesville,  N.  C,  a  Coast  and 
Geodetic  Survey  triangulation  station,  and  follow\s  the  Charlotte 
Branch  of  the  Southern  Railway  to  Davidson;  thence  west  along 
public  highways  along  north  border  of  Charlotte  quadrangle  to 
Triangle  post-office,  thence  south  along  public  highways  to  Fort  Mill, 
S.  C.  From  Fort  Mill  the  line  follows  public  highways  east  to 
Monroe,  N.  C. ;  thence  north  along  public  highways  to  Salisbury: 
thence  along  the  Asheville  Branch  of  the  Southern  Railway  north- 
west to  Barber  Junction;  thence  north  along  tmil  to  Young  triangu- 
Jation  station,  United  States  Coast  and  Geodetic  Surve3\ 
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A  line  was  also  run,  beginning  at  Davidson  and  following  public 
highways,  eastalong  north  boundary  of  quadrangle  to  Rimer. 
Positions  are  given  on  United  States  standard  datum. 

(rfographic  jMMitionit  iii^mg  highwni/s  heinren  Dfirulaon  and  Triangle. 


Station. 


Davidson  Btation,  50  feet  Houth  of;  street  crosfiing,  center 
of  track  at 

Davidson,  1 .  25  miles  west  of;  bridge  over  stream,  center  of . 

Davidson,  1.75  miles  west  of;  Knox's  gin,  forks  at,  15 
feet  northwest  to  oak  tree,  25  feet  east  to  oak  tree 


Latitude 


o       /  // 


Longitude. 


O  '  /' 


:«  30  01.9       80  50  58.7 
,35  29  31.1       80  52  09.9 


T  road  to  south  (second  class),  15  feet  south  to  mail  box. 

C'atawl>a  Ferrv,  0.9  mile  east  of;  forks,  road  south  down 
east  bank  oi  river,  200  feet  northwest  to  small  dwelling. 

Catawba  or  Sherrells  Ferry,  east  bank  at  landing 

Battles  Ford,  0.5  mile  west  of;  four  corners,  75  feet  north- 
west to  (»orner  of  old  store,  45  feet  southwest  to  corner 
of  old  store 


Unity  Presbyterian  Church,  forks  of  road  just  north  of,  25 
feet  east  to  stump,  20  feet  southeast  to  end  of  old  log. . . 

Triangle  at  northeast  comer  of  post-office,  store  of  Rob- 
ert Nixon,  iron  post  stampe<i  **  Prim.  Trav.  Sta.  No. 
199'' 


35  28  52.  4 
:^5  29  12.3 

35  29  13.  8 


80  53  12.7 
80  54  14.9 

80  55  52.  () 


35  29  20.  2       80  56  48.  7 


35  29  51.4       80  58  05.  (> 


35  29  05.  4       80  59  U4.  4 


:^5  28  34.  8  I     80  59  49. 4 


Geographic  positions  along  highmiys  between  Triangle ^  X.  f.'.,  ami  Fort  Mill^  S.  (\ 


station. 


Triangle,  1.5  miles  south  of;  four  comers,  60  feet  west  U) 
large  oak,  70  feet  south  to  telegraph  pole 

Hagar  post-office  (discontinued),  T  road  to  east,  5  feet 
southeast  to  cedar  post 

Store,  500  feet  south  of;  T  road  to  northwest,  30  feet 
north  to  mail  box,  35  feet  south  to  telephone  pole 

Hills  Chapel,  350  feet  south  of,  forks  of  second-class  road 
to  east,  45  feet  north  to  telephone  pole,  50  feet  south 
to  tombstone 

Lowesville,  four  comers  at,  60  feet  southwest  to  corner 
front-vanl  fence,  40  feet  southeast  to  corner  of  store 
porch 

Lucia  post-office,  at  southwest  corner  of  i)ost -office,  store 
of  A.  U.  Straup,  iron  post  stamped  '*  rriin.  Trav.  Sta. 
No.  242" 

Lucia,  1  mile  south  of;  at  top  of  hill,  forks  of  r<>a<l,  20 
feet  west  to  telephone  iH>le 

Abemathy's  store,  on  *'  (){)en  View  Farm,"  150  feet  south 
of;  forks  of  road  to  east,  Ii5  feet  south  to  telephone  iK>le. 

Store,  750  feet  southeast  of;  four  ("orners,  20  feet  south- 
west to  telephone  pole,  45  feet  e'ast  to  large  pine 

(treen  schoolhouse,  forks  of  road;  40  feet  south«-ast  to 
telephone  pole,  70  feet  south  to  small  oak 


Latitude. 

35  27  24.  1 
a5  26  34.  9 
35  26  21.7 


LouKitudi*. 

O  '  '' 

80  59  :U.8 
SO  59  24. 7 

81  00  02.  8 


,%  25  28.0       81  00  :^7.  7 


:iT  25  00.7      HI  (H)  '^^^.T^ 


:i5  23  07.  3 

:i5  22  25.  2 

35  21   20.9 

35  19  57.  H 

;i5  18  52.8 


81  (K)  :J7.  1 
81  00  m,  1 
80  59  35.  2 

80  59  51.0 

81  00  48, 2 
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Geographic  posUions  along  highways  hetween  Truinglej  N.  C,  ajid  Fort  MUly  S.  C — Cont'd. 


Station. 


Mount  Holly,  Main  street  crossing  of  Seaboard  Air  Line 
Railway,  center  of  track • 


Mount  Hollv,  at  south  edge  of,  four  corners,  public  cross- 
roads, 45  feet  north  to  fence  corner,  25  feet  east  to  tele- 
phone {)ole 

Mount  Holly,  1.75  miles  south  of;  second-class  crossroads, 
30  feet  south  to  telephone  pole 

St.  Marys  College,  0.25  mile  north  of;  at  end  of  macadam 
road,  public  crossroads,  20  feet  southeast  to  sign  tree 
**Tuckasege  Ferry,  1  mile,  Charlotte,  11.5  miles,"  35 
feet  north  to  telephone  pole 

Belmont  station,  75  feet  east  of ;  street  crossing  of  Southern 
Railway,  center  of  main  track 

Belmont  station,  200  feet  north  of;  on  sidewalk  opposite 
southwest  corner  of  store  of  L.  P.  Stowe,  iron  post 
stamped  **Prim.  Trav.  Sta.  No.  338  (A)'* 

Belmont,  1  mile  east  of;  road  crossing,  center  of  track  ... 

Catawba  River,  Southern  Railway  bridge  over,  center  of 
stream 


Catawba  River,  0.75  mile  east  of;  road  crossing,  south  rail. 

Paw  Creek,  0.5  mile  east  of;  public  road  crossing,  south 
rail 


Southern  Railway,  0.75  mile  south  of;  four  corners,  30 
feet  southeast  to  signpost  ** Charlotte  7.25  miles,  Ft. 
Mill  17.25  miles,"  40  feet  west  to  oak  tree 


Dixie  post-office,  230  feet  south  of;  junction  with  macad- 
amized road,  40  feet  west  to  oak  tree,  115  feet  south- 
west to  signpost  "Ft.  Mill  16 miles" 

Steel  Creek  Church,  600  feet  south  of;  forks  of  road;  10 
feet  southeast  to  post 


Shopton  post-office,  400  feet  south  of;  forks  of  road  south 
and  southeast,  10  feet  south  to  small  bridge,  50  feet 
west  to  oak  tree 

Shopton,  1  mile  south  of;  forks  of  road  north  and  north- 
west   

Shopton,  2.4  miles  south  of;  T  road  east  at  small  white- 
washed house,  45  feet  east  to  corner  of  house 


Kendricks  crossroads,  2  miles  north  of;  at  dwelling  on 
top  of  small  hill,  forks  second-class  road  to  east,  40  feet 
west  to  chimney,  55  feet  east  to  locust  tree 

Kendricks  crossroads,  1  mile  east  of  Romesburg;  50  feet 
east  of  front  door  of  store  of  J.  R.  Baine;  in  southwest 
corner  of  intersection  of  roads,  iron  post  stamped 
"Prim.  Trav.  Sta.  No.  417" 

Kendricks  crossroads,  0.75  mile  south  of;  at  cotton  gin, 
second-class  crossroads,  45  feet  southeast  to  corner  of 
gin,  45  feet  southwest  to  comer  of  garden 

North  Carolina-South  Carolina  State  line,  center  of  road 
at 


Latitude. 


O         /  tf 

35  17  51.5 


:«  17  16.6  i 
35  16  30.  5  i 


35  15  57. 4 
35  14  32. 1 

:i5  14  32.  8 
35  14  13. 1 

35  14  07. 9 
35  13  57.  3 

35  13  46. 8 

35  13  24, 7 

35  12  11.7 
35  10  55. 1 

35  10  08.1 
35  09  21.0 
35  08  14.  0 


Longitude. 


O        /  ft 

81  00  58. 3 


81  01  11.6 
81  01  49.7 


81  02  22.  7 
81  02  16.9 

81  02  18.0 
81  01  20.  2 

81  00  38.  7 
80  59  42. 5 

80  58  27. 9 

80  57  44. 5 

80  57  42.  9 
80  57  23.  2 

80  57  49.  7 
80  58  08. 6 
80  58  40. 4 


35  07  45. 6  ,     80  58  52.  6 


35  06  06.  5 

35  05  32. 6 
:i5  04  29.  0 


80  59  24. 4 

80  59  32. 9 
80  59  21.3 
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Geographic  positions  along  highways  between  Triangle,  N.  C,  and  Fort  MiU,  K  C. — Cont'd. 


station. 


SOUTH   CAROLINA — YORK   tX)UNTY. 

North  Carolina-South  Carolina  State  line,  1  mile  south 
of,  three  corners  public  road  to  Pineville,  40  feet  north- 
east to  oak  tree,  35  feet  west  to  back-yard  gate 

Forks,  road  leading  west  to  Charlotte  Electric  Power 
Co.' 8  dam,  HO  feet  southwest  to  persimmon  tree,  35 
feet  northwest  to  elm 

Charlotte  Electric  Power  Co.'s  line  of  wires,  center  of 
road  under 

Fort  Mill,  2  miles  north  of;  at  brick  store,  T  road,  25 
feet  to  north  end  of  store,  40  feet  to  south  end  of  store. . 

Fort  Mill,  in  south  wall  at  southwest  comer  of  Fort  Mill 
Bank  building,  at  junction  of  Main  and  Confederate 
streets,  aluminum  tablet  stamped  "Prim.  Trav.  Sta. 
No.  468* 


Latitude. 


o        /        // 

35  03  41.  5 


35  02  46. 1 
35  02  07. 6 
35  01  45.5 


35  00  27. 5 


Longitude. 


O  t  tf 

80  59  29.  7 


80  59  20.  7 
80  58  29.  7 
80  57  59. 0 


80  56  39. 8 


Geographic  jmsUions  along  highuxiys  between  Fort  MiUy  S.  C. ,  and  Monroe^  N,  C. 


Station. 


Latitude. 


Fort  Mill,  1  mile  southeast  of;  forks  of  road,  center  of 
triangle  at;  45  feet  southwest  to  telephone  pole 


Fort  Mill,  1.75  miles  southeast  of;  forks  of  road  east  and 
northeast 

Sugar  Creek,  bridge  over  center  of  creek , 

Sugar  Creek,  0.8  mile  east  of;   three  corners,  east  up 
north  and  south  road  at,  40  feet  west  to  rock 

Pleasant  Valley,  0.75  mile  north  of,  T  road  75  feet  north 
to  telephone  pole,  75  feet  west  to  telegraph  pole 


Pleasant  Valley,  at  northeast  comer  of  front  yard  to  resi- 
dence of  J.  W.  Davidson,  iron  x>08t  stamped  *'Prim. 
Trav.  Sta.  No.  523" 

Sixmile  Creek,  250  feet  east  of  bridge  over,  four  corners, 
40  feet  southeast  to  blazed  elui  tree 


North  Carolina-South  Carolina  State  line,  center  of  road 
at 

NORTH    CAROLINA. 

Poortith  post-office,  200  feet  southeast  of;  road  forks 
w>uth  and  east,  35  feet  south  to  oak  tree,  50  feet  west 
to  comer  of  shop 


35  00  08. 5 

35  00  31.6  ; 

35  00  22. 4  : 

35  00  20. 2 

35  00  05. 8 

34  59  36. 6 

34  59  28.  0 

34  59  39. 0 


Marvin  Church,  500  feet  east  of;  at  top  of  hill,  second- 
class  roads,  25  feet  south  to  oak  tree,  40  feet  northeast 
to  ce<lar  tree 

Marvin  Church  1.6  miles  east  of;  four  corners,  Charlotte 
and  Camden  road  (telephone  line),  30  feet  northeast  to 
pine  tree,  40  feet  southeai»t  to  telephone  pole 


Wolfsville  post-office,  1.2  miles  west  of;  four  cornery,  40 
feet  south  to  pine  tree 


34  59  29. 9 

34  59  29. 1 

34  59  18.9 
34  59  26.  3 


Longitude. 

o      t  n 

80  55  45. 4 

80  54  54. 6 
80  54  08. 8 

80  53  18. 1 

80  51  22.  7 

80  51  07. 8 
80  50  39.  8 
80  50  02.  4 


80  48  54.  3 

80  48  04.  8 

80  46  31.8 
80  45  23.  8 
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Geographic  poaitiarui  along  highnHiys  betireen  FortMiU,  S,  C,  and  Monnte^  N.  C. — ContM. 


station. 


NORTH  CAROLINA- continued. 

Wolfsville  post-offic«,  at  southwest  comer  of  post-office 
and  store  of  R.  1).  Red  wine,  500  feet  east  of  road  forks, 
iron  post  stamped  "Prim.  Trav.  Sta.  No.  598." 

Union  Church,  500  feet  west  of;  forks  of  road  to  south 
(telephone  line),  40  feet  south  to  telephone  pole 

Union  Church,  1  mile  east  of;  four  corners,  15  feet  south- 
east to  oak  tree,  40  feet  west  to  telephone  pole 

A^ance  post-office,  200  feet  east  of;  forks  of  road  to  north, 
40  feet  west  to  telephone  pole 

• 

Oak  (irove  Church,  300  feet  west  of;  four  corners,  35  feet 
southeast  to  telephone  pole,  80  feet  west  to  oak  tree  . . . 

Oak  Grove  Church,  2.1  miles  southeast  of;  four  comers. , 

Monroe,  2  miles  west  of;  Seaboard  Air  Line  Railway 
crossing,  center  of  track  at 

Monroe,  1  mile  west  of;  forks  of  road  south  and  west  of; 
25  feet  northeast  to  telephone  pole,  35  feet  south  to 
hedge  fence 

Monroe,  at  Union  County  court-house,  in  southeast  cor- 
ner of  square,  south  meridian  stone  United  States  Coast 
and  Geodetic  Survey 

Monroe,  Union  County  court-house,  set  in  south  wall  at 
southeast  comer  of;  aluminum  tablet  stamped  "Prim. 
Trav.  Sta.  No.  659  (A)" 


Latitudu. 


// 


34  59  09. 5 


34  58  54. 2 


34  59  02.  7 


Longitude. 


// 


80  44  14.0 


80  43  24. 5 


80  42  19. 1 


34  59  02.1       80  41  21.8 


34  58  31. 5 
34  57  65. 1 


80  39  38. 3 
80  37  19. 1 


34  58  43.1  ;     80 '35  03.9 


34  58  56. 9       80  34  20. 2 


34  58  57. 8       80  32  59. 3 


34  58  58. 2  !    80  32  59. 8 


Geographic  pomiwwi  along  hightvays  between  Monroe  and  Rimer, 


Station. 


Latitude. 


O         '  " 


Monroe,  0.75  mile  north  of;  forks  of  Concord  and  Char-  , 
lotte  roads,  30  feet  east  to  telephone  pole,  45  feet  south- 
west to  telephone  pole 34  59  2.*^  5 

Monroe,  2.2  miles  north  of;   public  crossroads,  20  feet 
east  to  telephone  pole 35  00  40.  (> 

Monroe,  3.3  miles  north  of;  public  crossroads,  30  feet  ' 
southeast  to  telephone  pole,  40  feet  west  to  pine  tree. . .     35  01  36. 8 

Monroe,  5  mile«  north  of;  second  class  east  and  west 
crossroads \    35  03  07. 1 

Monroe,  6.2  miles  north  of;  forks  of  road  leading  north-  \ 
east  to  Union ville,  60  feet  east  to  telephone  pole,  50 
feet  north  to  road  to  west 35  04  29.  3 

Crooked  Creek,  Scotts  bridge,  2.7  miles  south  of;  forks 


second-class  road  to  west. 


35  05  27. 4 


Crooked  Creek,  Scotts  bridge,  2.1  miles  south  of;  four 
corners  at  church,  40  feet  northwest  to  oak  tree,  50  feet 
east  to  oak  tree 35  06  14.3 

Crooked  Creek,  Scotts  bridge,  0.5  mile  south  of;  second 
class  T  road  to  east,  35  feet  northeast  to  pine  tree  at 
gate,  30  feet  southeast  to  holiy  bush 35  07  23. 8 


liOngitude. 


o        t  n 

80  33  16. 2 
80  32  46. 5 
80  32  24. 1 
80  31  50. 1 

80  31  50. 9 
80  31  58.  6 

80  32  12.4 

80  32  11.2 


NORTH   CAROLINA    AND   SOUTH   CAROLINA. 


91 


Geographic  positions  along  highways  between  Monroe  and  Rimer — Continued. 


Station. 


Love«level,  0.75  mile  west  of ;  in  southeast  comer  of  inter- 
section of  Monroe-Concord  and  Charlotte- Wadesboro 
road,  iron  iK)8t  stamped  '*Prini.  Trav.  Sta.  No.  71^'*  .. 

Ix)n^  Mill,  T  road  to  east  at;  25  feet  north  to  bridge  over 
mill  road,  40  feet  west  to  corner  of  mill 


f^ngs  Mill,  1  mile  north  of;  four  corners,  60  feet  south- 
west to  blacksmith  shop,  30  feet  east  to  oak  tree 


Schoolhouse,  four  comers  at;  25  feet  nortjieast  to  tele- 
phone pole,  35  feet  west  to  oak  tree 

Brief  post-oflBce,  0.6  mile  north  of;  Cabarrus-Union 
coimty  line  stone,  185  feet  north  of;  T  road  to  west; 
40  feet  southwest  to  telephone  pole,  35  feet  northwest 
to  signpost,  Mount  Pleasant  17  miles.  Concord  17  miles. 

Cabarrus-Union  county  line,  1  mile  north  of;  T  roaii  to 
east 

Mill  Hill  Camp  ground,  forks  of  road;  road  to  east;  25 
feet  south  to  oak  tree 


Latitude. 

o       /         // 

35  08  17.2 

35  09  11.2 

• 

35  09  55. 2 

35  11  01.7 

35  11  49.8 

35  12  33.5 

Lonf^tudu. 


o        '  " 

80  32  16.0 
80  32  08. 3 

80  32  28. 6 

80  32  17. 8 


Mill  Hill  Camp  ground,  1.1  miles  north  of;  four  corners, 
second-class  crossroa(l8,  35  feet  southwest  to  oak  tree, 
40  feet  east  to  persimmon  tree 


35  13  44.0 


35  14  38.9 


Furrs  post-oflBce,  1.9  miles  south  of;  Charlotte- Alber- 
raarle,  Concord-Monroe  roads,  intersection  of;  in  north- 
east comer  of,  iron  post  stamped  "Prim.  Trav.  Sta. 
No.  798  * 

Anderson  Creek,  ford  of,  center  of  road  at 


Furrs  post-office,  forks  at;  road  to  northwest,  35  feet 
southeast  to  fence  corner,  90  feet  west  to  front  door  of 
store  (post-office) 


Furrs  post-office,  1   mile  north  of;  road  forks,  second- 
class  road  to  east 


Furrs,  1.8  miles  north  of;  T  road  to  northwest  at  small 
dwelling,  40  feet  east  to  apple  tree 

Rocky  River,  center  of  IIuyleFs  bridge  over 

Rocky  River,.  1.6  miles  north  of;  T  road  to  west;  35  feet 
east  to  j)ine  tree,  25  feet  north  to  double  oak 

Rocky  River,  2.5  miles  north  of;  four  comers;  30  feet 
northwest  to  oak  tree,  30  feet  southwest  to  mail  box. . . 

Forks  of  roads  to  west,  10  feet  southwest  to  mail  box 

Mount  Pleasant,  2.1  miles  south  of;  forks  of  roads  north 
to  Mount  Pleasant  and  west  to  Concord;  20  feet  east  to 
large  oak  tree 

Success,  3.5  miles  southeast  of;  forks  of  road  to  north;  15 
feet  north  to  mail  box 


35  14  58.  7 
35  15  53. 6 

35  16  31.3 

35  17  18.9 

35  17  56.0 
35  18  49. 8 


Success,  1.8  miles  southeast  of;  T  road  to  southwest;  50 
feet  south  to  mail  box,  10  feet  east  to  large  oak  stump  . 

Success,  1  mile  southeast  of;  forks  of  road;  40  feet  north 
to  hickory  tree,  30  feet  northwest  to  hickory  tree 

Concord,  4  miles  east  of;  formerly  Success  post-office,  at 
northwest  comer  of  vacant  store  in  southeast  corner 
of  intersection  of  Concord-Mount  Pleasant  rf)ad  with 
north  and  south  road;  iron  post  stamped  *'Prim.  Trav. 
Sta,  No.  954'' 


35  20  37. 0 
35  21  26. 1 

35  22  34.  2 

35  22  46. 9 

35  23  37.  5 

35  24  02. 9 


80  31  39. 0 
80  31  17. 5 
80  30  31. 9 

80  30  12. 8 


80  30  06.9 
80  29  55,  6 

80  29  50.  2 

80  29  19.9 

80  29  20.  2 
80  28  44. 1 


35  19  56.  8  !     80  27  47.  8 


80  27  17.6 
80  27  00. 1 

80  26  51.8 
80  28  31.6 
80  29  46.  3 
80  30  11.9 


S5  24  b2»e>       ^^  *i^  ^'^A 
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PRIMARY   TRIANGULATION    AND    PRIMARY    TRAVERSE. 


Geographir  positiona  along  highways  hetuyten  Monroe  and  Rimer — Continued. 


Station. 


Success,  1.8  miles  north  of;  forks  of  roacl  to  northwest; 
25  feet  west  to  lai^  hickory,  40  feet  north  to  pine  tree. 

Rimer,  8  miles  south  of;  300  feet  south  of  cotton  gin, 
forks  of  road;  35  feet  northwest  to  post,  35  feet  north- 
east to  pine  root 

Buffalo  Creek,  center  of  bridge  over 


Rimer,  1  mile  south  of;  at  blacksmith  shop,  T  road  north, 
50  feet  north  to  corner  of  shop .' 


Rimer,  set  opposite  T  road  east,  at  west  line  of  front  yard 
fence  to  residence  of  VV.  D.  Barrier,  iron  post  stamped 
"Prim.  Trav.  Sta.  No.  1016" 


Rimer,  1.2  miles  north  of;  T  road  west,  center  of  north 
and  south  road 


Latitude. 


O         /  H 

35  25  55.2 


35  26  53.  7 
35  27  13.  7 

35  27  24. 6 

35  28  36. 0 
35  29  38.2 


Longritude. 


o         /  // 

^80  30  36.4 


80  30  35.1 
80  29  46. 1 

80  28  53.  6 

80  28  52.  0 
80  28  47. 4 


Geographic  positions  along  highways  between  Davidson  and  Rimer. 


station. 


Davidson,  Davidson  I*reftbyterian  Church,  set  in  south 
wall  at  southeast  comer  of;  aluminum  tablet  stamped 
"Prim.  Trav.  Sta.  No.  2(A)" 

Davidson,  2  miles  east  of;  forks  of  road  to  south  (second 
class) 

Davidson,  4.5  miles  east  of;  T  road  to  south,  30  feet  north 
to  pine  tree,  ;i5  feet  east  to  clump  of  small  locust  trees. . 

Rocky  River,  0.3  mile  west  of;  near  top  of  hill,  second- 
class  road,  20  feet  south  to  small  elm,  30  feet  north  to 
small  elm 


Latitude. 


Longitude. 


Rocky  River,  Mecklenburg-Cabarrus  county  line,  center 
of  bri<lge  over 

Coddle  post-office,  1  mile  south  of;  three  corners 

Coddle  post-office,  1  mile  south  of;  150  feet  southwest  of 
three  corners,  200  feet  west  of  northwest  corner  of  resi- 
dence of  (t.  H.  Hamilton,  in  top  of  large  granite  bowlder, 
aluminum  tablet  stamped  **  Prim.  Trav.  No.  50  ( A)" . . . 

Erskine  post-office,  0.75  mile  west  of;  forks  of  road  to 
northwest,  40  feet  northwest  to  dead  tree  stump,  15 
feet  southwest  to  small  stump 

Coddle  Creek,  0.25  mile  east  of;  forks  of  road  30  feet 
west  to  oak  stump 

Mill  Hill  post-office,  three  corners  at,  second-class  road 
to  south,  ;30  feet  north  to  elm 


o  /  n 

35  29  57.  3 

35  29  02.  5 

:i5  28  27.  5 


80  50  53.2 
80  49  11.8 
80  47  54. 1 


a5  28  23.  8       80  47  06. 9 


35  28  29.  7 
35  28  57.  6 


80  46  46.  3 
80  45  58.  4 


Mill  Hill,  0.5  mile  east  of;  four  corners,  60  feet  west  to 
oak  tree,  10  feet  south  to  large  store 

Mill  Hill,  1.8  miles  east  of;  forks  of  road  southeast  and 
northeast,  30  feet  north  to  hickory  tree 

School  house,  four  corners  at,  65  feet  south  to  pine  tree. . . 

Glass    post-office,   at    southeast    corner    of;     iron    iK>st 
stamped  "Prim.  Trav.  Sta.  No.  150" 


:i5  28  57. 4 

35  29  10. 6 

35  29  00.  3 

35  29  11.7 

35  29  10.9 

35  29  07.  6 
35  29  13.6 


80  46  00.2 

80  44  15. 6 

80  42  40.  6 

80  41  %\.  9 

80  41  07.  9 

80  39  59. 3 
80  38  11.5 


35  28  29.  3       80  37  27. 3 
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Geographic ponHons  along  highways  between  Davidson  and  Rimer — Continued. 


station. 


Latitude. 


Glass  poet-office,  1  mile  north  of;  forks  of  road;  10  feet 
^outnwest  to  mail  box 


Church,  400  feet  south  of;  forks  of  road;  20  feet  east  to 
oak  in  triangle 

Dog  Trot,  church  at  forks  of  road ;  front  door  of 

Helemons  Mill,  forks  of  road;  25  feet  north  to  frontdoor 
of  store,  35  feet  south  to  mill  door^ 

Helemons  Mill,  0.75  mile  east  of;  three  comers,  10  feet 
northwest  to  mail-box  post 

Helemons  Mill,  1.4  miles  east  of;  four  comers;  10  feet 
west  to  pine  tree 

Helemons  Mill,  3.5  miles  east  of;  four  corners,  north  and 
south  and  east  and  west  roads,  10  feet  northwest  to 
telephone  pole,  35  feet  south  to  oak  tree 


Yost  post-office,  1.5  miles  west  of;  four  comers,  Irish 
Potato  road,  15  feet  southeast  to  elm,  45  feet  north  to 
comer  of  fence 


Yost,  0.5  mile  northwest  of;  forks  of  road;  10  feet  south 
to  oak  tree 


Yost,  0.75  mile  east  of;  forks  of  road;  25  feet  northwest 
to  oak  tree,  30  feet  southeast  to  pine  tree 

Rimer,  1.2  miles  north  of;  T  road  west;  center  of  north 
and  south  road 


o  /  // 

35  29  23. 8 

35  28  50.2 
35  28  23. 8 

35  28  49. 2 

v35  28  40. 6 

35  29  05.3 

35  30  28.  7 

35  30  13. 6 
35  30  25.6 
35  29  59. 4 
35  29  38.  2 


Longitude. 

80  37  19. 8 

80  36  50. 3 
80  36  24. 6 

80  34  48. 5 

80  34  11.9 

80  33  34. 5 

80  32  11. 4 

80  31  14. 2 
80  30  11.1 
80  29  31.7 
80  28  47. 4 


IREDELL   AND   ROWAN   COUNTIES. 
8TATERTILLE  ({UADBABItiLE. 

Geographic  positions  along  Southern  Railnxiy  from  Statesville  to  Davidson. 


station. 


Statesville,  Simonton  College  cupola,  United  States  Coast 
and  Geodetic  Survey  station  (Geodetic  value) 

Statesville,  Southern  Railway  passenger  station,  80  feet 
west  of,  center  of  main  track 


Statesville,  1.8  miles  south  of;  road  crossing,  center  of 
track , 

Third  Creek,  0.75  mile  south  of;  road  crossing,  center  of 
track 

Barium  station,  600  feet  north  of;  road  crossing,  center 
of  track 

Barium  station,  1  mile  south  of;  road  crossing,  center  of 
track 

Ostwalt  station,  1.3  miles  north  of;  n)ad  crossing,  center 
of  track 

Ch<twalt  station,  300  feet  south  of;  road  crossing,  center 
of  track 


Latitude. 

O  '  // 

35  46  57.  8 

35  46  34.  2 

35  45  44.  6 

35  44  23.  7 

35  43  17.  8 

35  42  30. 0 

:i5  41  .39.  4 

:i5  40  46.  6 


Longitude. 

o  /  // 

80  53  39. 0 
80  53  03. 6 
80  53  04. 5 
80  53  24. 0 
80  53  46.  5 
80  53  37.  7 
80  52  26.  2 
80  51  33.0 


Ostwalt  station,  in  brick  foundation  under  bay  window 
at  south  comer  of  dwelling  of  F.  K.  Ostwalt,  aluminum  I 

tabJet  stamped  "Frim,  Trav.  Sta.  No.  41  ( A ) »' '.Vo  40  h\,1  \    '^  ^\  ?A.\ 
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Oeographic  posUixms  along  Southern  Railway  from  Staiesville  to  Davidson — Continued. 


Station. 


Ostwalt  atation,  0.75  mile  south  of;  road  crossing,  center 
of  track 


Shepherd  station,  1,000  feet  north  of;  road  crossing,  cen- 
ter of  track , 


Shepherd  station,  0.2  mile  south  of;  road  crossing,  cen- 
ter of  track 

Mooresville  Junction,  switch  point  of  junction  of  Caro- 
line, Midland  and  Statesville  branch  of  Southern  Rail- 
way, center  of  track 

Moores  station,  100  feet  west  of;  at  northwest  corner  of 
Broad  and  First  North  streets,  in  east  wall  at  southeast 
comer  of  Templeton  Williams  &  Co.'s  brick  store,  alu- 
minum tablet  stamped  **  Prim.  Trav.  Sta.  No.  81  (A) ''. 

Mooresville,  1  mile  south  of;  road  crossing,  center  of  track. 

Milepost  26,  260  feet  south  of;  road  crossing,  center  of 
track 


Mount  Mourn  station,  at  south  end  of;  road  crossing,  cen- 
ter of  track 

Mount  Mourn  station,  1.4  miles  south  of;  road  crossing 
at  forks  of  road,  center  of  track 

Davidson  station,  50  feet  south  of;  street  crossing,  center 
of  track 


Latitude. 


o        /  // 

35  40  15.0 
35  38  07. 7 
35  36  26. 3 

35  35  36.4 


Longitude. 


35  34  58. 5 
35  34  20.6 

35  33  27.4 

35  32  28.  7 

35  31  16.  7 

35  30  01.9 


o      f        n 

80  51  12. 4 
80  49  41. 1 

80  48  56. 8 

80  48  27. 1 


80  48  48. 0 
80  49  31.3 

80  50  20. 2 

80  50  53. 6 

80  50  31. 1 

80  50  58. 7 


Geographic  posiiiom  along  highways  from  Rimer  to  Salisbury. 


Station. 


Rimer,  1.2  miles  north  of;  T  road  west,  center  of  north 
and  south  road  at , 


Rimer,  2.2  miles  north  of;  forks  of  road  to  southeast,  25 
feet  northeast  to  oak  tree,  30  feet  west  to  oak  tree 


Organ  Church  post-office,  0.75  mile  north  of;  T  road 
south,  30  feet  southeast  to  fence  post,  20  feet  northeast 
to  persimmon  tree 

On?an  Church,  just  east  of;  four  comers,  intersection 
Gold  Hill-China  (irove  and  Moimt  Pleasant-Salisbury 
roads,  35  feet  northwest  to  oak  tree,  30  feet  southwest 
to  post 

Organ  Church,  1.25  miles  north  of;  T  road  to  south, 
double  oak  at  north  edge  of  road 

Faith,  1  mile  south  of;  forks  of  road  to  southwest,  30  feet 
south  to  oak  tree 


Faith,  in  northeast  corner  of  yard  to  Faith  Lutheran 
Church,  in  side  of  large  granite  bowlder,  aluminum 
tablet  stamped  '*Prim.  Trav.  Sta.  No.  1116" 

Faith,  1  mile  north  of;  four  corners,  20  feet  west  to  gum 
tree,  25  feet  southeast  to  corner  of  ganlen 

Cane  Creek,  center  of  bridge  over 


Salisbury,  3  miles  south  of;  forks  of  n)ad  to  southeast, 
VH)  feet  southeast  to  persininion  tree,  40  feet  southwest 
to  fence  corner 


Latitude. 


Longitude. 


;«)  29  38.  2 
35  30  02. 9 


35  31  29. 6 


35  31  42. 0 

35  32  50. 4 

35  34  10.  9 

35  35  00.  4 

:i5  36  02.  5 

35  2(J  44.  4 


O  f  ft 

80  28  47. 4 
80  28  03. 9 


80  27  32. 6 


80  26  52. 9 
80  27  05.  2 
80  27  33. 9 

80  27  41.6 

80  27  51.7 
80  27  55. 1 


35  37  36. 9  I     80  27  27. 1 


NORTH   OABOLINA. 
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Geographic  positions  along  hightvayg  from  Rimer  to  Salisbury — Continued. 


station. 


Salisbury,  2.6  miles  south  of;  Southern  Railway  crossing, 
4  feet  north  of  north  rail 


Salisbury,  1  mile  south  of;  forks  of  road,  140  feet  south- 
east to  milestone  No.  1, 40  feet  south  to  telephone  pole. 

Salisbury,  Rowan  County  court-house,  in  south  wall  at 
southeast  comer,  bronze  tablet  stamped  **Prim.  Trav. 
Sta,  No.  1159— Elevation,  765  ft." 


Latitude. 


O  '  tf 


Longitude. 


o       /         // 


35  37  56. 0  ;     80  27  21.  8 


35  39  21.3       80  27  30.6 


35  40  05. 5 


80  28  07. 9 


Geographic  positions  along  Southern  Railway  from  Salisbury  to  Young  triangulaiion 

station. 


Station. 


Latitude. 


Salisbury,  1  mile  northwest  of;  Southern  Railway  cross- 
ing, center  of  track 


Salisbury,  2.3  miles  northwest  of;  road  crossing,  center 
of  track 

Majolica  station,  road  crossing,  center  of  track 

Majolica  station,  0.6  mile  northwest  of;  second-class  road 
crossing,  center  of  track 


Eight-mile  siding,  1.6  miles  southeast  of;  road  crossing, 
center  of  track 


Eight  Mile  Siding,  road  crossing  at,  center  of  main  track. 

Second  Creek,  at  Southern  Railway  bridge  over,  center 
of  creek 

Barber  Junction,  1  mile  southeast  of;  road  crossing,  cen- 
ter of  track 

Barber  Junction,  crossing  of  W.  N.  C.  R.  R.  and  Caro- 
lina Midland  Railroad,  center  of  track  

Young  triangulation  station.  United  States  Coast  and 
Ge(Setic  Survey,  on  Youngs  Mountain  in  Rowan  County, 
1  mile  north  of  Barber  Junction,  Southern  Railway. 
Station  mark:  A  bottle  underground.  Reference  marks: 
(Tranite  posts  set  north,  south,  east,  and  west  of  cen- 
ter and  each  6  feet  distant 


O         /  fl 

35  40  34.5 

:^  40  55.  2 

35  41  42. 0 


Longitude. 

80  28  49. 8 

80  30  a5.  7 
80  32  19.5 


35  42  00.  3     80  32  49. 1 


;i5  42  21.5 
35  42  35.  3 

35  42  50.  8 

:i5  43  12.4 

:]5  43  28.  9 


80  33  40.  7 
80  35  14. 9 

80  35  53.4 

80  37  36. 4 

80  38  34.6 


;«  44  14.36   80  38  51.12 


NORTH   CAROL.INA. 


PRIMARY  TRAVERSE. 


MECKLENBURG    AND   UNION    COUNTIES. 
rUAKLOTTE  U-MIMITK  ^1  ADRAMJLE. 

The  following  geographic  positions  were  established  in  1905  by  Mr. 
C.  B.  Kendall:  The  line  starts  from  adjusted  position,  center  of  bridge 
over  Catawba  River,  1.5  niil(\s  east  of  Belmont,  and  runs  eastward 
along  Southern  liailvvay  to  Charlotte;  thence  along  wagon  roads  east 
and  south  near  the  border  of  the  quadrangle  and  connects  with  adjusted 
position  J.  6  /77/i<?.v  c^t  of  Marvin  Church, 
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Geographic  positions  along  the  SoiUhenfi  Railway . 


Station. 


Latitude. 


Longitude. 


// 


Belmont,  center  of  bridge  1.5  miles  east  of 

Juneau,  pike  crossing  1.1  miles  west  of 

Juneau,  pike  crossing 

Juneau,  1.1  miles  east  of;  400  feet  south  of  bridge  over 
railway,  at  junction  of  roads,  iron  post  stamped  "Prim. 
Trav.  Sta.  No.  33,  1905'' 

Road  crossing 

Charlotte,  road  crossing  0. 75  mile  west  of 

Road  crossing 

Charlotte,  northwest  comer  of  court-house,  in  west  wall, 
aluminum  tablet  stamped  "Prim.  Trav.  Sta.  No.  34, 
1905" 

Charlotte,  North  Try  on  street,  road  crossing  overhead . . . 


35  14  07. 9 

35  13  41.8 

35  13  35. 9 

35  13  23. 2 

35  13  20. 2 

35  13  19. 8 

35  13  30. 5 

35  13  31. 1 

35  14  13. 8 


Geographic  positions  along  highways. 


Station. 


Latitude. 


Charlotte,  four  comers  1.5  miles  northeast  of,  at  end  of 
street-car  track 

T  road  north 

Crossroads,  40  feet  northeast  to  bridge,  20  feet  south  to 
bridge 

Old  Chester,  at  southwest  comer  of  A.  M.  Wallace's  store, 
iron  post  stamped  "Prim.  Trav.  8ta.  No.  35,  1905" 

Forks  of  road,  10  feet  south  to  cedar  tree,  10  feet  west  to 
elm  tree 

Sardis,  forks  of  road  1  mile  north  of;  50  feet  west  to  tele- 
phone pole,  60  feet  east  to  telephone  pole  painte<i  * '  752 ' ' . 

Four  corners,  50  feet  southwest  to  railway  crossing,  80 
feet  northeast  to  large  oak 

McAlpin  Creek,  bridge  over 

T  road  south,  25  feet  east  to  J.  P.  Hunnicut's  mail  box  . . 

Matthews,  three  corners  at 

Matthews,  50  feet  east  of  Heath  &  Reed's  store,  iron  post 
stamped  "Prim.  Trav.  Sta.  No.  36, 1905" 

Matthews,  forks  of  road  0.5  mile  south  of;  70  feet  south 
to  corner  of  house 

Fivemile  Creek,  center  of  bridge  over 

Four  comers,  40  feet  west  to  oak,  50  feet  southeast  to  peach . 

County  line  post  at  comer  Sandv  Ridge,  Vance,  Provi- 
dence, and  Morning  Star  townships 

Forks  of  road,  40  feet  south  to  clump  plum  bushes,  40  feet 
west  to  oak 

T  road  south,  40  feet  southeast  to  apple  tree,  60  feet  west 
to  pine  stump 

(fin,  four  corners  150  feet  north  of 

Weddington  Church  at  Wardlaw,  orossroads  opi)OHit(' 

Wardlaw,  T  road  west  0.75  mile  south  of 

Marvin,  four  comers  at  church  1.6  miles  east  of 


O  /  ft 

35  13  18.  7 
35  13  13.0 

35  13  08. 9 

35  12  42. 1 

35  12  09.  7 

35  10  55. 8 

35  09  27.  2  i 

35  08  53.  6 

35  08  08.  7 

35  06  57.  6 

35  06  59.  7 

35  06  ,30.  0 
35  06  01.4 
35  04  52. 1 

35  03  59.  3 


35  03  34.  7 


;i5  03  23.  3 
35  02  06.  8 
35  01  17.3 
.So  00  41.0 
34  59  18.9 


O  /  ft 

81  00  38.  7 
80  56  45. 4 
80  56  10. 8 


80  54  45. 1 
80  52  49. 1 
80  51  47.  7 
80  51  21.6 

80  50  43. 1 
80  49  47.  7 


Longitude. 


o        /  // 

80  49  18. 8 
80  48  39. 8 

80  47  52. 7 

80  45  38. 7 

80  45  38. 8 

80  45  31.4 

80  44  58.  8 
80  44  44. 2 
80  44  15. 3 
80  43  21.7 

80  43  16. 4 

80  43  35.  3 
80  43  57.  8 
80  43  50. 0 

80  48  43. 3 

80  43  37. 0 

80  44  06. 6 
80  44  31.3 
80  45  46.  7 
80  45  57.  7 
80  46  31.8 


NOBTH    CABOLINA. 
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CABARRUS  AND   MECKLENBURG   COUNTIES. 
HATTHEW8  ({UADBAN«LE. 

The  following  geographic  positions  were  determined  by  primary 
traverse  in  1906,  by  Mr.  C.  B.  Kendall.  The  line  starts  from  an 
adjusted  position  near  northeast  corner  of  Charlotte  15-minute  quad- 
rangle, follows  highways  eastward,  and  connects  with  primary  traverse 
station  No.  798. 

Geographic  positions  along  highways. 


station. 


Second-class  road  north,  10  feet  east  to  oak  painted  "774" . 

Madge  post-office,  4  comers,  30  feet  south  to  stone  pauited 
**790^'  

T  road  north 

Four  comers,  15  feet  southwest  to  Alex.  Morris's  mail  box. 

Roberson's  Church,  forks  of  road  100  feet  east  of  store. . . 

Forks  of  road  on  top  of  hill 

Four  comers,  10  feet  southwest  to  oak 

Forks  of  road,  90  feet  northeast  to  oak 

Four  corners,  600  feet  south  of  sawmill 

Pioneer  Mills  post-office,  forks  of  road 

Pioneer  Mills,  0.75  mile  east  of;  at  southwest  comer  of 
intersection  of  roads,  iron  post  stamped  "699  ADJ, 
1903" 

Four  comers,  30  feet  southwest  to  double  dogwood  tree. . 

Carriker,  4  comers,  0.5  mile  south  of;  15  feet  west  to 
milepost  marked  "Concord  13  miles" 

Four  comers  at  head  of  small  stream 

Furrs  post-office,  1.9  miles  south  of;  Charlotte- Albemarle 
and  Concord-Monroe  roads,  intersection  of;  iron  bench- 
mark post  stamped  "Prim.  Trav.  Sta.  No.  798" 


Latitude. 


O  /  ff 

35  13  25.  7 

35  13  23.3 
35  13  43.  b 
35  14  29. 9 
35  14  13.6 
35  14  22. 0 
35  14  10.  2 
35  14  53. 3 
35  15  15.8 

35  15  37.  8 

36  15  47. 0 
35  15  53. 5 

« 

35  14  55. 9 
35  14  31.2 

35  14  58.  7 


Longitude, 
o   /    n 

80  44  42.  7 


80  43 
80  43 
80  41 
80  40 
80  39 
80  38 
80  37 
80  37 
80  35 


30.6 
38.4 
61.2 
11.7 
21.7 
11.6 
42.8 
05.1 
19.7 


80  34  35.8 
80  33  36. 5 

80  32  52. 5 
80  31  15. 0 

80  30  06.9 


CHOWAN,  GATES,  HERTFORD,  PASQUOTANK,  AND   PERQUIMANS  COUNTIES. 

ELIZABKTH    CITT,    H0BB8TILLE,    OKISKO,    BOHEMKAD,   WINTON,    AND    WOODLAND 

qiADBANULKS. 

The  following  geographic  positions  were  determined  from  primary 
traverse  run  in  the  spring  of  1905,  by  Mr.  C.  B.  Kendall,  tield  assist- 
ant. The  line  starts  from  United  States  Coast  and  Geodetic  Survey 
position  of  cupola  of  court-house  at  Elizabeth  City,  follows  Norfolk 
and  Southern  Railway  to  Okisko;  thence  by  wagon  road  to  Ryland; 
thence  northwest  to  Eure;  thence  by  Atlantic  Coast  Line  Railway 
across  Chowan  River;  thence  by  wagon  road  southeast  to  near  south- 
east corner  of  Winton  quadrangle;  thence  west,  north,  and  east  along 
border  of  quadrangles  to  near  northeast  corner  of  Hobbsville  quad- 
rangle, thence  southeast  to  starting  point. 
Bull.  276—05 7 
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PAHQITOTANK   COUNTY,    ELIZABETH   (.'ITY   QUADKANQLE. 


Station. 


Elizabeth  City  court-house  cupola  (United  States  Coast 
and  Geodetic  Survey ) 


Latitude. 


Longitude. 


o      /        n        10/        n 

36  18  01.6  I     76  13  21.1 


MilepoHt  45,  road  crossing  400  feet  west  of;  Norfolk  and  • 
Southern 36  18  12.7  i     76  14  15.9 


76  13  21. 0 


Elizabeth  City,  in  southeast  corner  of  fence  opposite 
southeast  corner  of  court-house,  iron  post  stamped 
'*Prim.  Trav.  Sta.  No.  16,1905" M  18  01.2 


CHOWA^,  GATES,  AND   PERQUIMANS   COUNTIES,  HOBBSVILLE   QUADRANGLE. 

Geographic  posUions  along  highways. 


Station. 


Church,  forks  of  road  west  of,  5  feet  north  to  signpost 
painted  ••16.4." 

Belvidere,  comer  of  Rufus  White's  porch,  southeast  cor- 
ner of,  iron  post  stamped  **  Prim.  Trav.  S]ta.  No.  2, 1905." 

T  road  south,  1,200  feet  west  of  river,  25  feet  to  signpost 
marked  *'  Belvidere  J  mile,  Suffolk  39  miles" 


T  road  east,  5  feet  northeast  to  signpost  marked  **  Hert- 
ford 10  miles,  Belvidere  IJ  miles,  Suffolk  38  miles  "  . . . 

Cemetery,  forks  of  road  200  feet  west  of,  40  feet  north  to 
pine,  20  feet  west  to  water  oak 


Latitude. 


T  road  south,  15  feet  southwest  to  post,  10  feet  northwest 
to  rail  fence 

Ryland,  railway  crossing  76  feet  south  of  station 

Ryland,  at  northeast  comer  of  Ward  &  Spivy's  store, 
142  feet  west  of  railway  crossing,  30  feet  south  of  wagon 
road,  iron  post  stamped  '*  Prim.  Trav.  Sta.  No.  3, 19&  " . 

Gin,  4  comers  at,  25  feet  southwest  to  signpost  marked 
•*  Belvidere  8  miles,  Emmons  Ferry  1  mile  " 

Chowan,  T  road  south  at 


o       /  n 

36  16  46. 8 

36  16  08. 1  I 

I 

36  16  05. 7  I 

36  16  35. 0  I 

36  16  39. 8  I 

36  16  50.0 
36  16  33.  6 


Longitude. 

o        t  n 

76  31  09. 3 

76  32  10. 6 

76  32  58. 4 

76  34  03. 6 

76  35  37. 6 

76  36  34. 0 
76  37  47. 8 


:^6  16  32.  9  ,     76  37  49. 2 


T  road  southeast,  20  feet  east  to  comer  of  fence,  30  feet 
south  to  well 


T  road  east,  200  feet  south  to  forks  northeast,  30  feet 
northeast  to  pine,  25  feet  northwest  to  fenc«  comer 

Four  corners,  25  feet  south  to  rail  fence,  40  feet  north  to 
rail-fence  comer 

T  roa<l  north,  50  feet  east  to  T  road  south,  15  feet  north- 
east to  corner  wire  fence,  40  feet  north  to  oak  tree 

Carter,  4  corners  at 

T  road  north,  10  feet  south  to  rail  fence,  50  feet  west  to 
hickory  tree 

Road  forks  to  southwest,  20  feet  west  to  cedar,  10  feet 
east  to  rail  fence 

Gatesville,  road  forks  1  mile  southeast  of,  25  feet  south- 
east to  signpost 

Gates,  T  road  west  1 J  miles  east  of;  8  feet  west  t<»  sign- 
post  ^^ Gates  Ij  miles  " 


36  15  55. 7 
36  16  00. 4 

36  17  09.4 

36  18  31.6 

36  19  11.5 

36  20  34.1 
36  21  27. 6 

36  21  44. 1 

m  22  03.  2 

36  23  :^5.  9 

36  29  57.  4 


76  39  18. 8 
76  40  05. 9 

76  39  38. 6 

76  39  15. 0 

76  39  27.  2 

76  39  22. 2 
76  41  04. 1 

76  41  69. 0 

76  43  28.  7 

76  44  23.  7 

76  44  39. 4 


NOBTH   CABOLINA. 
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CHOWAN,  GATES,  AND   PERQUIMANS  CX>UNTIE8,  HOBB8VILLE   QUADRANGLE— COntinUed. 

Geographic  positions  along  highways — Continued. 


Station. 


T  road  northwest,  20  feet  west  to  corner  of  fence 

Schoolhouae,  road  forks  at,  20  feet  east  to  signpost  "  Sun- 
burv  10  miles  ^* 


Second-class  T  road  east,  20  feet  southeast  to  comer  of 
wire  fence 

Four  comers,  15  feet  southwest  to  signpost,  "Somerton  5 
miles,  Sunbury,  8  miles 

Second-class  T  road  south 


Wiggins  crossroads,  four  corners  at  schoolhouse  1  mile 
north  of 


Wiggins  crossroads,  at  southwest  corner  of  C.  C.  Savage's 
store,  iron  post  stamped  **Prim.  Trav.  Sta.  No.  12'* 

Wiggins,  T  road  east  1.25  miles  south  of;  50  feet  northeast 
to  nersimmon  tree 


Road  forks  south  and  east,  5  feet  southeast  to  gatepost. . 
Savage,  railway  crossing  500  feet  north  of  station 


Savage,  1  mile  east  of;  at  junction  of  roads,  iron  post 
stamped  **Prim.  Trav.  Sta.  No.  13,  1905" 


Road  forks  east  and  southeast,  20  feet  north  to  fence,  50 
feet  east  to  fence 


Four  comers,  20  feet  west  to  comer  wire  fence,  30  feet 
northeast  to  corner  rail  fence 


Acorn  Hill,  road  forks  600  feet  north  of;  150  feet  south  to 
bridge 

Second-class  T  road  east,  10  feet  east  to  post  planted  in 
ground 

Second-class  T  road  east,  25  feet  northeast  to  rail  fence  . . 

T  road  west,  40  feet  northwest  to  maple  tree,  25  feet 
southwest  to  comer  rail  fence 


Sandy  Cross,  in  southeast  corner  of  intersection  of  cross- 
roads, at  northwest  comer  of  vacant  store,  iron  post 
stamped  "Prim.  Trav.  Sta.  No.  14,  1905" 


Latitude. 

36  30  30.  4  ; 

36  31  06.  7 

36  31  51.1  i 

36  32  31.2 
36  31  54.  6 

36  31  47. 6 

m  31  06. 5 

36  30  05. 8 
36  29  45. 3 
36  29  24.6 

36  29  08. 9 

36  28  24.  7 

36  27  30. 8 

36.  26  26. 1 

36  25  35.  7 
36  24  30.  9 

36  23  41.5 
36  22  07. 9 


Longritude. 


76  43  21.9 

76  41  56.  7 

76  40  35. 4 

76  40  16. 3 
76  39  03. 4 

76  38  28. 6 

76  38  14.3 

76  37  56.  2 
76  37  03. 8 
76  35  21.9 

76  34  35. 5 

76  33  54. 1 

76  33  21. 1 

76  32  44.  2 

76  32  22. 9 
76  32  29.  2 

76  32  43.  7 
76  33  11.2 


Geographic  posiiion»  along  highwai/sfroin  Niconar  to  Belvidere. 


station. 


Latitude. 


O  f  ff 

36  19  10.  8 


Whetstone,  4  comers  at 

Store,  road  forks  at,  10  feet  northeast  to  sign{>o8t  **  Sandy 
Cross,  5  miles,  Belvidere,  4i  miles" 

White  Church,  second-class  crossroads  at 

White  Church,  road  forks  500  feet  north  of 36  17  16. 9 

B.  M.  No.  2 36  16  08.1 


36  19  08. 1 
36  18  22.  6 


Longitude. 

O         /  ff 

76  29  13.  8 

76  30  17.1 
76  31  26. 1 
76  31  55. 1 
76  32  10.  (> 
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PASQUOTANK   AND   PERQUIMANS  COUNTIES,    OKI8KO   QUADRANGLE. 

Geographic  positions  along  the  Norfolk  and  Southern  Railway  between  Elizabeth  CUy  and 

Okisko. 


station. 


Latitude. 


Norfolk  and  Southern  and  Suffolk  and  Carolina  Railroad       <>    '     " 
crossing 36  17  63.7 

Harris  Siding,'road  crossing 36  17  36. 1 

36  17  22. 2 
36  16  03. 4 
36  15  38.5 


Second  class  road  crossing 

Pasquotank  station,  road  crossing  125  feet  southwest  of 
Okisko  station,  road  crossing  100  feet  northeast  of 


Longitude. 


// 


76  15  00. 9 
76  15  51. 9 
76  16  32. 1 
76  20  20. 0 
76  21  32. 0 


Geographic  positions  along  highways. 


station. 


Perry's  store,  T  road  at,  34  feet  northwest  to  nail  in  syca- 
more tree,  28  feet  southwest  to  nail  in  post 


Forks  of  road  at  west  edge  of  swamp,  50  feet  west  to  sign 
tree,  40  feet  north  to  cypress  tree 

Parkville,  700  feet  southeast  of  station;  at  east  edge  of 
Desert  road  at  Junction;  iron  post  stamped  **fiim. 
Trav.Sta.  No.  1,  1905" 


T  road  west,  20  feet  east  of  bridge 

Milepost,  second-class  T  road  west,  1,000  feet  northeast  of. 

T  road  southeast  at  south  edge  of  swamp,  25  feet  east  to 
gum  tree  painted,  60  feet  south  to  pine  tree 

White's  store,  T  road  northeast  at 


T  road  southwest,  15  feet  to  oak  tree  painted,  40  feet 
northeast  to  rail  fence 


T  road  north,  10  feet  north  to  post  painted,  20  feet  south 
to  wire  fence 


Latitude. 

36  16  41. 3 
36  16  56.9 

36  17  30.9 
36  17  04. 2 
36  16  18. 1 

36  15  :^.  0 
36  14  57. 1 

36  15  37. 1 

36  16  14.4 


Longitude, 
o      /        // 

76  21  53. 8 
76  23  19. 1 

76  23  68.2 
76  24  31.9 
76  25  29. 3 

76  26  18. 0 
76  27  10. 2 

76  28  31. 9 

76  29  50. 1 


Geographic  positions  along  the  Suffolk  and  Carolina  Railway. 


Station. 


latitude. 


ft 


Sandy  Cross;  railway  crossing  1  mile  east  of 36  21  30. 8 

Milepost  1 7,  road  crossing  450  feet  east  of i  36  20  29. 6 

Niconor,  road  crossing  150  feet  east  of ,  36  19  56. 0 

Tram  road,  switch  block 36  17  44. 4 

B.  M.  No.  1 30  17  30.9 

Milepost  9,  road  crossing  1 00  feet  east  of 36  1 7  46. 6 

Crossing  of  railways,  road  crassing  just  east  of 36  18  27. 8 


Longitude. 


O        »  If 

76  32  22. 8 
76  29  55.  7 
76  28  49.  2 
76  24  41.6 
76  23  58. 2 
76  22  27.  7 
76  16  54. 3 
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BBRTIB   AND   HERTFORD   c6u1kTIE8»  R06EMEAD  QUADRANGLE. 

C^eoffrapkie  posUions  along  highways  or'iiorth  border  of  quadrangle. 


Station. 


T  road  west,  15  feet  southwest  to  telephone  pole,  10  feet 
east  to  rail  fence 


T  road  south,  20  feet  southeast  to  signpost,  reads  '^Cole- 
nun  5  miles,  Harrellsville  5  miles'* 


Four  comers,  1,300  feet  west  of  railway,  30  feet  north- 
east to  signpost,  35  feet  northwest  to  gum  tree 

Four  comers  at  store  and  sawmill 

Road  forks  south  and  east,  25  feet  southeast  to  signpost, 
30  feet  west  to  gum  tree 

Trapp  crossroads 

Road  forks  to  south,  20  feet  north  to  rail  fence 


T  road  south,  50  feet  west  to  oak  tree,  40  feet  southeast 
to  wire  fence 


T  road  south,  at  east  edge  of  Powellsville,  40  feet  south- 
east to  signpost,  25  feet  north  to  door  of  store 


Powellsville,  northeast  comer  of  pjorch  to  store  of  J.  C. 
Britton;  iron  post  stamped  "Prim.  Trav.  Sta.  No.  6, 
1905" 


Second-class  road  to  north 

Road  forks,  700  feet  west  of  swamp,  20  feet  north  to  pine 
stump,  50  feet  east  to  rail  fence 


T  road  north,  30  feet  northeast  to  signpost,  reads  '*Hex- 
lena  4  miles,  Olaski  6  miles  *' 


Church,  Troad  north 

Williford  schoolhouse,  at  southwest  comer  of;  iron  post 
stamped  "Prim.  Trav.  Sta.  No.  7" 


Latitude. 


O  /  ;t 

36  14  50.8 

36  14  52.  3 

36  15  a5. 4 

36  14  23.  0 

36  13  28. 4 

36  12  25.  3 


Longitude. 


O  f  ff 

>6  46  01.3 
76'  47:*iO.  7 


76  49  16. 3  , 
76  50  01. 5 

7j5  51  00. 9 
76  52  08. 7 


36  12  30.  2 

76  53  06. 8 

36  12  49. 0 

76  53  59. 6 

36  13  25. 0 

76  55  33. 2 

36  13  34. 0 

76  55  57. 6 

:%  13  38.4 

76  56  53. 6 

36  13  40.  7 

76  58  12. 7 

36  13  10. 5 

76  59  18.  .6 

36  12  52. 9 

77  00  03. 2 

36  12  18.  3 

77  01  51.0 

BERTIE,    GATES,    AND   HERTFORD   COUNTIES,    WINTON    QUADRANGLE. 

Geographic  posUions  along  highways  belween  GatesiiUe  and  Gates  station. 


station. 


Gatesville,  road  forks  north  and  northwest  2  miles  north- 
west of,  15  feet  to  signpost  reads,  "Gatesville  2  miles, 
Suffolk  28  miles" 


Old  store,  four  comers  at,  3  miles  northwest  of. 
Buckland,  T  road  north 


Latitude. 


o         /  // 

m  25  :^.  7 

36  26  13.  7 
36  28  34.3 


Gatesstation,  crossing  of  road  and  railway,  350  feetsouth  of.  i   36  30  09. 2 


Longitude. 


76  45  31.8 
76  45  31. 1 
76  45  43.  5 
76  46  08.  9 


102        PRIMARY   TRIANGULATION    AND   PRIMARY    TRAVERSE. 


BEBTIE,    GATES,    AND    HERTFORD   ^OUNIMES;  ViNTON   QUADRANGLE— COntinued. 

•      «  "' 

Geographic  positioutcdijatg  \ighways  between  OaiesvUle  and  Eure. 


UsiaJSlon. 


•     • 


Gatesviljcr^  oom&'  of  Main  and  Courtland  etreetfl 

a  •         ■  •   * 

Gatee'  Cojuaty  court-house,  in  south  wall  at  east  side  of 
'^Utnince;  aluminum  tablet  stamped  *'Prim.  Trav  Sta. 
\  :N6;4,  1905'* 


Latitude. 


IT  road  north,  30  feet  northeast  to  rail  fence 

Four  comers,  20  feet  northeast  to  signpost,  *' Suffolk  30 
miles,  Surem  Creek  2  miles,"  40  feet  southwest  to  cor- 
ner yard  fence 


Crossroads,  35  feet  south  to  signpost  ** Gatesville  5  miles," 
50  feet  north  to  oak  tree 


o        /  // 

36  24  13.  7 


36  24  13.9 
36  24  2:^.  2 

36  24  39. 5 
36  25  14. 5 


Longitude. 


o        /  // 

76  45  07. 0 


76  46  10. 5 
76  46  07. 8 

76  47  55. 9 
76  49  26. 6 


Geographic  pogUions  along  the  Atlantic  Coast  Line  Railtcay  between  Eure  and  TuniB. 


Station. 

Latitude. 

Longitude. 

Eure,  400  feet  south  of  station :  railwav  crossing 

o         /              // 

36  25  41. 4 
36  25  06. 8 
36  23  58. 2 
36  23  10. 9 
36  22  23. 9 

o      /         // 

76  61  06. 6 

Eure,  railway  crossine  1  mile  southwest  of 

76  51  44. 9 

Center  of  trestle 

76  52  45. 5 

Chowan  River,  center  of  draw  to  bridge  over 

76  53  14. 7 

Tunis,  1  mile  southwest  of:  road  crossinjr 

76  53  43.  7 

Geographic  positions  along  highways  between  Tunis  and  Newsom^s  store. 


station. 


Latitude. 


Crossroads,  25  feet  northwest  to  gum  tree,  30  feet  south- 
west to  corner  rail  fence 


Four  comers,  30  feet  southeast  to  fenc^  comer,  25  feet 
northeast  to  fence  comer 

Philonds,  four  comers 


T  road  northeast,  30  feet  southeast  to  comer  of  rail  fence, 
30  feet  southwest  to  comer  of  rail  fence 


Second-class  road  to  northeast '. 

Harrellsville,  four  cornen^,  intersection  of  streets 

Harrellsville,  railway  crossing  1  mile  southeast  of 

Mount  Pleasant  Church,  forks  of  road 

T  road  east,  20  feet  northeast  to  fence  comer,  10  feet  north- 
west to  telephone  pole 

T  road  leading  to  harbor,  at  southwest  corner  of  New- 
som's  store;  iron  post  stamped  "Prim.  Trav.  Sta.  No. 
5,1905" 


C    /      ff 

36  21  40.  7 

36  21  19. 0 
36  20  46.  7 

:\6  20  11.1 
36  19  20.6 
36  18  10.8 
36  17  45.6 
36  17  17.5 

36  16  16.9 
36  15  41.3 


Longitude. 


O    /     ff 

76  51  28. 9 

76  50  10. 4 
76  48  41. 4 

76  48  15. 8 
76  47  48. 2 
76  47  35. 0 
76  46  31.8 
76  46  27. 3 

76  46  25. 6 
76  46  04.9 
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RBRTIB,   OATRB,    AND   HERTFORD  COUNTIES,  WINTON   QUADRANGLE — Continued. 

Oeoffrapkic  posUions  along  highways  between  Como  and  (rates  station. 


Station. 


Como,  road  forks,  2  miles  northeast  of,  40  feet  south  to 
pine,  80  feet  east  to  pine 

Second-class  road  forks  to  northwest,  16  feet  south  to  cor- 
ner of  rail  fence 


Riddicksville,  T  road  southeast,  40  feet  south  to  chimney, 
80  feet  west  to  gate 

Mannys  Ferry,  east  landing 

Mannys  Ferry,  four  corners,  1  mile  southeast  of 


T  road  south,  northwest  of  Topsy,  10  feet  north  to  fence, 
30  feet  southwest  to  fence 


Topsv,  in  angle  at  forks  of  road  near  store;  iron  post 
staiinped  "Prim.  Trav.  Sta.  No.  10, 1905** 

Church,  T  road  north,  700  feet  east  of 


T  road  north,  25  feet  south  to  gate,  30  feet  northeast  to 
cedar 


Four  comers,  20  feet  east  to  signpost,  reads  "Gatesville 
10  miles,'*  30  feet  west  to  gum  tree 

Second-class  T  road  east 


Four  corners,  25  feet  west  to  persimmon  tree,  60  feet 
southeast  to  oak 


Gates,  at  northeast  comer  of  C.  R.  Hinton*s  house;  iron 
post  stamped  "Prim.  Trav.  Sta.  No.  11, 1905** 

Gates,  railway  crossing,  350  feet  south  of  station , 


Latitude. 


O         f  ^         n 

36  30  46.  8 

36  31  21.  3 

36  31  39.  3 
36  31  43. 6 
36  31  13.  8 

:i6  30  39. 4 

36  30  13.8 
36  30  23.  6 

36  30  14. 4 

36  30  08. 1 
36  30  08. 9 

36  30  03.  8 

36  30  13. 6 
36  30  09.  2 


Longitude. 

76  59  19. 2 

76  58  03. 0 

76  56  21.8 
76  54  44. 4 
76  54  01.  2 

76  52  52. 5 

76  52  18. 0 
76  50  48.  0 

76  49  45. 1 

76  48  37.  7 
76  47  35. 8 

76  46  40. 1 

76  46  07. 9 
76  46  08. 9 


HERTFORD  COUNTY,  WOODLAWN  QUADRANGLE. 

Geographic  positions  along  highways  between  Barleys  and  Como. 


Station. 


Second-class  road  to  northwest  200  feet  south  of  Spring 
Branch,  20  feet  southwest  to  cedar,  25  feet  southeast  to 
oak 


Barleys,  railway  crossing 

Newsonville,  four  comers 

Four  comers,  40  feet  southwest  to  old  well,  40  feet  north- 
west to  plank  fence 

Union,  nail  in  root  of  tree  at  junction  Main  street  and 
Windsor  road 

Union,  four  comers  1  mile  north  of;  25  feet  southwest 
to  comer  of  fence,  35  feets  outheast  to  corner  fence 


Latitude. 


Longitude. 


Bridge,  forks  of  road  0.25  mile  north  of 

Junction  of  Murfreesboro-Union  road  with  road  leafling 
south,  iron  post  stamped  **  Prim.  Trav.  Sta.  No.  8, 1905'* . 

Mapleton,  forks  of  road  3  miles  southwest  of;  15  feet  to 
si^post  reads,  **Murfreesboro  6  miles,  Mapleton  3 
milee" 


o        t        n 

36  13  11.3 
36  15  23.  6 
36  16  57.  4 

36  18  25.  7 

m  20  02.  8 

36  20  57.  3 
36  22  28.  9 


o 

77 
77 
77 

/  / 
// 

77 

77 


01  53.5 
01  39.6 
01  29.3 

01  30.2 

01  26.4 

01  22.4 
01  39.8 


36  23  09. 5       77  03  12.  3 


36  23  56.4  V    u  ^*A^\/^» 
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HERTFORD  COUNTY,    WOODLAWN   QUADRANGLE — COntinUed. 

Geographic  positions  along  highways  between  Barleys  and  Oomo— Continued. 


Station. 


Mapleton,  forks  of  road  0.75  mile  south  of;  25  feet  to 
signpost  reads,  **Murfree8boro5  miles,  Winston  6  miles  " . 

Mapleton,  five  comers 

Second-class  road  to  east,  1  mile  north  of  Mapleton,  40 
feet  west  of  wire  fence,  30  feet  east  to  old  pine  stump. . 

Hills  ferry,  north  landing 

Forks  of  road  west  and  south,  20  feet  north  to  telephone 
pole,  40  feet  south  to  black  gum  tree 

T  road  east,  25  feet  northeast  to  sycamore  tree,  25  feet 
south  to  sweet  gum  tree 

Como,  at  southeast  comer  of  G.  C.  Picot*s  store,  iron 
post  stamped  **Prim.  Trav.  Sta.  No.  9,  1905" 


Latitude. 


o         /  // 

36  25  05. 3 
36  25  38. 4 


36  26  25. 5 
36  27  21. 0 

36  28  33. 8 

36  29  27.3 

36  30  05.6 


Longitade. 


O  f  ff 

77  01  37. 8 
77  02  03. 2 


77  02  12. 7 
77  02  35. 7 

77  02  16. 3 

77  01  13. 6 

77  00  26. 3 


JOHNSTON,    SAMPSON,    AND  WAYNE   CX>TTNTIES. 

F0UB0AK8  QUADBANtiLE. 

The  following  geographic  positions  were  determined  by  primary 
traverse  run  in  1905  by  Mr.  C.  B.  Kendall,  field  assistant.  The  line 
starts  from  an  adjusted  position  at  Pinelevel  and  follows  highways 
near  border  of  quadrangle  and  closes  at  starting  point.  Another  line 
starts  near  southeast  corner  of  quadrangle,  runs  east,  and  is  tied  to  an 
adjusted  position  at  Dudley. 

Geographic  positions  along  highways. 


station. 


Pinelevel  station,  Southern  Railway 

Pinelevel,  150  feet  southwest  of  station,  at  northeast  cor- 
ner of  Z.  Taylor's  store,  iron  post  stamped  "Prim. 
Trav.  Sta.  No.  16,  19a5" 

Pinelevel,  railway  crossing,  1.75  miles  southwest  of. .  ^- . . 


Stream,  forks  of  road  south  of,  20  feet  north  to  gum  tree, 
30  feet  south  to  fence 


Forks  of  road,  east  and  southeast 

Four  comers 

Grossing,  Atlantic  Ck)ast  Line  Railway 

Smithfield,  in  northwest  comer  of  court-house,  bronze 
tablet  stamped  **Prim.  Trav.  Sta.  No.  17,  1905" 

Bridge,  forks  of  road  0.25  mile  west  of 

T  road  south,  10  feet  south  to  bridge 


Latitude. 


Smithfield,  2  miles  west  of;  at  northeast  corner  of  old 
store  at  junction  of  roads,  iron  post  stamped  *'  Prim. 
Trav.  Sta.  No.  18,  1905'' 


35  30  45.3 


35  30  45. 0 
35  29  34.8 

35  29  27.4 
35  29  45. 8 
35  29  58. 0 
.35  30  19. 1 

35  30  41.8 
35  :H0  58.  8 
35  31  09.0 

35  31  11.9 


Longitude. 


o      f       n 
78  14  37. 1 


78  14  38. 8 
78  15  34. 0 

78  16  11.0 
78  17  32.  7 
78  18  27. 3 
78  19  28.4 

78  20  47. 9 
78  21  24.4 
78  22  28.4 

78  23  \0. 8 
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Geographic  positions  along  highways — Continued. 


station. 


Sawmill,  forks  of  road  near  ..^ 

White  Church,  T  road  northwest  at , 

T  road  north,  20  feet  west  to  comer  fence,  20  feet  south 
to  fence 


Store,  forks  of  road 

Old  Sjpilond  post-oflSce,  inside  of  yard  at  southeast  comer 
of  Lassiters  store,  iron  post  staunped  **Prim.  Trav.  Sta. 
No.  19,  1905" 


Church,  forks  of  road 

T  road  northwest,  30  feet  northwest  to  gate,  15  feet  north- 
east to  stump 

Junction  of  telephone  lines,  T  road  south wesi  at 

Clearing,  forks  of  road  at  southeast  comer  of,  15  feet 
west  to  telephone  pole 

Benson,  8  miles  northwest  of;  in  angle  of  road  at  junc- 
tion, iron  post  stamped  **  IMm.  Trav.  Sta.  No.  20, 1905  '* . 

T  road  north,  40  feet  east  to  fence,  40  feet  south  to  hickory . 

T  road  southeast,  60  feet  east  to  oak,  40  feet  south  to 
hickory .• 

Bonnir,  four  comers 


Latitude. 


T  road  west,  15  feet  northwest  to  corner  plank  fence,  10 
feet  southwest  to  oak 


Benson,  at  northeast  comer  of  Boykin  Hotel,  250  feet 
southwest  of  station,  iron  post  stamped  ^*  Prim.  Trav. 
Sta.  21,  1905" 

Forks  of  road,  15  feet  south  to  fence,  10  feet  north  to  oak 
stump 

T  road  north,  30  feet  north  to  signpost,  20  feet  south  to 
telephone  pole 

Four  comers 

Four  comers,  30  feet  east  to  pine,  10  feet  south  to  fence. . 
Four  comers,  at  Burnt  Store 


Four  comers,  15  feet  southwest  to  fence  comer,  10  feet 
southeast  to  fence  comer , 


Four  comers,  35  feet  southeast  to  gate,  10  feet  north  to 
corner  of  plank  fence , 

Forks  of  road,  600  feet  west  of  sawmill , 

Forks  of  road,  20  feet  northwest  to  front  gate,  40  feet 
south  to  hickory 

Mingo  post-oflSce,  600  feet  east  of;  at  junction  of  roads, 
iron  post  stamped  '*Prim.  Trav.  Sta.  No.  22,  1905" 

Mingo,  1  mile  east  of;  hridge  at  forks  of  road 

Four  comers,  25  feet  northwest  to  oak,  40  feet  east  to 
pine  snag 

T  road  south,  30  feet  south  to  comer  of  fence  and  sign- 
post "  Clinton  22  miles" 

T  road  south,  16  feet  south  to  bridge 


Of  n 

35  30  19. 2 
35  29  51.2 

35  29  15.9 
:i5  28  31. 3 

35  29  17.  2 
35  29  23. 9 

35  29  53. 6 
35  29  54. 5 

35  29  35.1 

35  29  18. 6 
35  28  10. 0 

35  26  54.4 
35  25  46.  9 

:i5  24  28. 5 

35  22  50. 1 

35  22  11.5 

35  21  51. 2 

35  21  09. 1 

a5  20  10. 8 

35  19  32. 1 

35  18  43. 1 

35  18  05.  8 
35  17  28.9 

:«  16  40.4 

35  16  14.2 
35  15  58. 1 


35  15  26.  5 


35  14  46. 8 
35  14  27.3 


Longitude. 


O  /  II 

78  24  14. 1 
78  25  00. 2 

78  25  39. 6 
78  27  27. 3 

78  28  34. 3 
78  29  24.  2 

78  29  49.4 
78  30  23. 8 

78  31  15. 1 

78  32  10. 3 
78  33  12. 3 

78  33  25.  7 
78  33  47. 1 

78  33  25. 0 

78  32  52. 3 

78  31  41.5 

78  30  31.6 
78  30  26. 8 
78  29  48. 1 
78  29  45. 1 

78  30  36. 1 

78  31  39.  9 
78  32  24.  5 

78  32  57. 1 

78  33  11.0 
78  32  13.  9 

78  81  45.5 

78  30  81.  1 
78  29  ^H.5n 
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Geographic  positions  along  highways — Continued. 


Station. 


Latitude. 


Forks  of  roads,  70  feet  east  to  oak,  5  feet  north  to  fence . 
Timothy,  forks  of  road,  0.25  mile  northwest  of 


Four  corners,  15  feet  northeast  to  corner  of  plank  fence, 
20  feet  northwest  to  comer  rail  fence 


Rosin  Hill  poet-oflSce,  at  northwest  corner  of  J.  McPhaiPs 
store,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  23, 1905  *' . 

Oak  Grove  Church,  four  comers  0.5  mile  east  of 

(treat  C/oharie  crossing,  forks  of  road 

T  road  south,  25  feet  east  to  signboard  '*  Clinton  19  miles  " . 

Beaverdam  shoolhouse,  forks  of  road 

Newton  Grove,  1  mile  southeast  of;  fo^ks  of  road 

Forks,  10  feet  east  to  signpost  **  Dobbins vi lie  4  miles, 
Goldsboro  24  miles** 


Intersection  of  roads,  iron  post  stamped  **Prim.  Trav. 
Sta.  No.  29,1905" 

Falling  Creek,  0.25  mile  north  of;  three  comers,  15  feet 
north  to  signpost  ** Goldsboro  22  miles,'*  15  feet  south 
to  fence 

T  road  west,  25  feet  northwest  to  gate,  20  feet  southwest 
to  fence  corner 

Thornton's  store,  T  road  west 

T  road  east 

White  Church  and  Htore,  forks  of  mad 


Forks  of  road,  15  feet  north  to  pine,  100  feet  east  to  second- 
class  T  road  south 


Cemetery,  forks  of  road,  300  feet  east  of 

Cox's  mill,  forks  of  road 

Cox's  mill,  T  road  east  1  mile  northeast  of 

Forks  of  road,  second-class  road  to  east 

Richardson's  Bridge,  forks  of  road  700  feet  east  of 

Richardson's  Bridge,  1.75  milei?  northea^st  of;  on  east 
etlge  of  road  at  junction,  iron  post  stamped  **Prim. 
Trav.  Sta.  No.  32, 1905" 

Bridge,  forks  of  roa<l  40  feet  east  of 

Forks  of  road,  20  feet  east  of  signpost  "Princeton  6 
miles,"  10  feet  north  to  fence  comer 

Forks  of  road,  20  feet  east  to  gate,  20  feet  west  to  wire 
fence 

Forks  of  road,  10  feet  east  to  wire  fence,  35  feet  west  to 
yard  fence 

T  road  south,  40  feet  southwest  to  fence  corner,  40  feet 
north  to  oak 

C/arolina  Midland  Railroad  crossing,  at  station 


Longitude. 


O  /  ff 

35  14  13.  8 
35  13  32. 9 

35  12  58.  2 

35  12  31.8 

35  13  21.0 

35  13  10.  2 

35  13  47. 5 

35  13  43. 1 

35  14  29.3 

35  15  05. 8 

35  15  40. 6 

35  16  27. 9 

35  17  06. 0 

35  17  35. 8 

S!y  18  28. 1  , 

:i5  19  14.2 

35  19  41.  2 

35  19  56.  8 

35  20  04.  4 

35  20  56.  6 

35  22  13.  3 

:^  22  M.  7 

35  24  03.  6 
35  24  19.8 

;i5  25  46. 9  I 

35  26  52.  6 

35  27  46. 1 

35  28  57. 9 
35  29  34.  7 


O  f  tf 

78  28  09.  2 
78  27  35.  9 

78  25  59.  0 

78  24  54.  8 

78  23  44. 9 

78  22  14. 6 

78  21  53.  8 

78  20  49. 3 

78  20  19.  6 

78  17  44.4 

78  16  59.  7 

78  16  41.  4 

78  16  41.5 
78  16  51. 9 
78  16  57.  5 
78  16  43.  0 

78  15  06.  6 
78  14  01.5 
78  12  55.  2 
78  12  26.  6 
78  11  48.0 
78  11  43.8 

78  10  56.  8 
78  12  53.2 

78  14  46. 0 

78  14  23. 1 

78  14  31.6 

78  14  39.7 
78  15  33.9 
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Geographic  positions  along  highways — Continued. 


Station. 


WAYNE  COUNTY. 

Schoolhoose,  T  road  south  at 

Starlight,  four  cornere  at  schoolhouse  0.25  mile  eai^t  of . . 

Ranors  Mill,  bridge  over  mill  tail 

Eureka  Church,  four  comers 

Schoolhouse,  T  road  south  200  feet  east  of 

T  road  southwest 

Corbett  Hill  schoolhouse,  at  northeast  corner  iron  post 
stamped  "Prim.  Trav.  Sta.  No.  30,  1905" 

T  road  south,  30  feet  west  to  oak,  30  feet  north  to  fence. 

Mount  Carmel  Church,  T  road  north  0.5  mile  east  of  . . . 

Thorofare  Swamp,  T  road  north  0.25  mile  west  of 

Forks  of  road,  70  feet  southwest  to  double  oak,  at  comer 
of  fence 

Dudley,  forks  of  road  1  mile  west  of 

Dudley,  at  northeast  comer  of  J.  Aldridge's  store,  iron 
poet  stamped  "Prim.  Trav.  Sta.  No.  31,  1905" 

Dudley,  south  end  of  station 


OHIO. 

PRIMARY  TRAVERSE. 


Latitude. 


o         /  // 

35  15  42.6 

35  15  59. 1 

35  16  ;«.  1 

35  16  12. 1 

:^  15  55. 8 

35  15  57.  2 

35  15  26. 4 

35  15  03.  7 

:i5  15  06. 1 

35  15  12.  7 

35  15  20.  6 

35  16  06.  4 

35  16  03.  6 

35  15  58.  2 


Longitude. 


// 


78  16  19.6 
78  15  29. 1 
78  14  19.8 
78  13  40. 5 
78  12  51.6 
78  11  43.8 

78  10  44.  6 
78  09  56.  6 
78  08  08. 1 
78  07  07.  9 

78  05  43. 8 
78  03  24.  7 

78  02  13.  3 
78  02  13. 0 


8UMMIT  COUNTY. 
AKBON  (jl'ADBANtiLK. 

Additional  control  for  this  quadrangle  was  obtained  in  December, 
1904,  by  Mr.  J.  R.  Ellis,  topographic  aid,  who  ran  a  line  from  the 
Erie  Railroad  station  at  Barberton  west  along  that  railroad  1.5  miles, 
thence  north  along  highways  to  West  Richfield,  and  tied  to  Primary 
Traverse  Station  106  A  at  that  place. 

Geographic  positions  along  highways. 


Station. 


Barberton,  Barberton  Inn,  at  right  side  of  main  entrance 
stairway  to,  in  face  of  support  to  veranda,  aluminiini 
tablet  stamped  **Prim.  Trav.  Sta.  No.  50,  981  Cleve- 
land" (elevaUon  981.260) 


Latitude. 


Barberton,  Erie  station 

Barberton,  road  crossing  1}  miles  west  of  (Erie  Railroad) 

Loyal  Oak,  crossroads  at,  46  feet  northeast  to  guidepost, 
47  feet  southeast  to  northwest  corner  of  jK^rch  to  hotel 

Norton  and  Copley  townships,  line  between,  T  road  west, 
13  feet  southwest  to  south  end  of  culvert,  I^^  feet  north- 
wegt  to  apple  tree  at  comer  of  fence \  W  Kih  A*i.*A 


o       /  n 

41  00  47.  0 
41  01  13.2 
41  01  08.6 


longitude. 


41  03  01.6 


O  '  ft 

81  36  39.  7 
81  36  36. 5 
81  38  19.3 

81   :^  16.9 
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Geographic  positions  along  highways — Contmued. 


station. 


Miksch's  mills,  forks  of  road  north  of,  30  feet  east  to 
comer  of  yard  fence,  60  feet  south  to  guidepost 

Copley,  in  southwest  comer  of  Disciples  Church,  alumi- 
num tablet  stamped  **Prim.  Trav.  Sta.  No.  51,  1049, 
Cleveland'*  (elevation  1,049.163) 

Montrose,  crossroads,  at  line  between  Copley  and  Bath 
townships,  39  feet  southeast  to  cross  on  telegraph  pole, 
46  feet  northwest  to  F.  Collinses  mail  box *. , 

Ghent,  T  road  west,  24  feet  southeast  to  northwest  cor- 
ner of  water  trough,  41  feet  southwest  to  northeast  c!or- 
ner  of  porch  to  store 

Bath  High  School,  crossroads  at,  28  feet  southeast  to 
cross  on  telegraph  pole,  43  feet  southwest  to  cherry 
tree  at  comer  of  fence 

Hammonds  Comers,  crossroa^ds  at,  45  feet  to  northeast 
comer  of  portion  to  Bath  Hotel,  39  feet  northwest  to 
guidepost 

Bath  and  Richfield  townships,  crossroads  at,  90  feet  east 
to  Wm.  Miller's  mail  box,  48  feet  southeast  to  sign- 
board on  tree •. 

Richfield  Center,  forks  of  road  IJ  miles  south  of,  24  feet 
west  to  Park  Lee's  mail  box,  46  feet  southeast  to  guide 
post 

West  Richfield,  aluminum  tablet  stamped  "Prim.  Trav. 
Sta.  No.  106  A,"  elevation  1,279,  Cleveland,  in  south 
wall  at  southeast  comer  at  stone  foundation  to  the 
Carter  House 


Latitude. 


o        /  // 

41  04  28.0 


41  05  58. 5 


41  08  08. 9 


41  09  29. 6 


41  10  08. 4 


41  11  20.4 


41  12  08.4 


41  13  07. 0 


Longitade. 


41  14  24. 0 


o      -f         // 

81  38  21. 4 


81  38  39. 5 


81  38  15.2 


81  38  14.0 


81  38  13.4 


81  38  12.0 


81  38  17. 8 


81  38  18.0 


81  39  20. 1 


ALLEN    AND   PUTNAM   COUNTIES. 
BLCFFTON  QCADBA?itiLE. 

The  following  geographic  positions  were  established  by  Mr.  J.  R. 
Ellis  in  1904.  The  line  starts  from  primary  traverse  position  at  West- 
minster station  and  follows  range  line  road  (public)  to  primary  traverse 
position  on  Findlay,  Fort  Wayne  and  Western  Railroad  about  3  miles 
east  of  Ottawa. 

Geographic  positions  along  highways. 


station. 


Tjatitude. 


Lon^tude. 


Westminster  station. 


Westminster  station,  T.  4  S.,  R.  7  E.,  southeast  comer 
sec.  1,  in  southeast  corner  of  field  of  Joseph  Craig, 
northwest  comer  of  his  residence  bears  S.  88°  E.,  dis- 
tant 62.3  feet;  south  rail  of  Erie  Railroad  at  road  cross- 
ing bears S.  6°  E.,  distant  248.2  feet;  in  top  of  a  limestone 
post  30  by  8  by  8  inches  set  26  inches  in  ground,  alumi- 
num tablet  stamped  "Prim.  Trav.  Sta.  No.  1  '* 


Ts.  3  and  4  S.,  Rs.  7  and  8  E.,  sees.  1,  6,  31,  and  36,  at 
crossroads,   36  feet  southeast  to  cross  cut  on  corner 
fence  post,  34  feet  northeast  to  cross  cut  on  corner  fence  . 
jx»t \  40  4^  b^.O 


// 


40  42  57.  2 


40  42  59. 9 


ff 


83  59  35. 3 


83  59  38. 9 


\    ^  b^  ^.^ 
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Geographic  poritioiw  along  highways — Continued. 


SUtion. 


T.  3  8.,.  R.  8  E.,  comer  sees.  30  and  31  (west  comer)  at  T 
road  east,  comer  stone 

Pittsburg,  Fort  Wayne  and  Chicago  Railroad,  at  road 
crossing  between*  ranges  7  and  8  £.,  between  tracks, 
azimuth  of  railroad =82°  21' 09^' 

T.  3  8.,  Rs.  7  and  8  £.,  comer  sees.  24  and  25  (east  cor- 
ner) ,  comer  stone 

T.  3  S.,  Rs.  7  and  8  E.,  comer  sees.  13,  18,  19,  and  24, 
comer  stone 

T.  3  8.,  Rs.  7  and  8  E.,  comer  sees.  7,  12,  13,  and  18, 
comer  stone,  at  crossroads 

T.  3  8.,  Rs.  7  and  8  E.,  west  comer  sees.  1  and  12,  comer 
stone 

Lake  Erie  and  Western  Railroad,  road  crossing  between 
ranges  7  and  8  E.,  azimuth  of  railroad=229°  1(K  W\ . . 

T.  2  S.,  R.  7  E.,  northeast  corner  of  sec.  36,  in  field  owned 
by  Louis  Roberts,  northeast comerof  Roljierts's  residence 
bears  8.  78°  E.,  distant  63.3  feet;  nail  in  telephone  pole 
on  south  side  of  pike  bears  N.  12°  15'  E.,  distant  8.6 
feet,  aluminum  tablet  set  in  stone  7  by  16  by  24  inches 
set  20  inches  in  ground,  stamped  '*Prim.  Trav.  8ta. 
No.  2»' ^ 

T.  2  8.,  Rs.  7  and  8  E.,  east  comer  sees.  24  and  25,  at  T 
road  west 

T.  2  8.,  Rs.  7  and  8  E.,  east  comer  sees.  13  and  24,  atT 
road  east,  comer  stone 

Rockport,  crossroads  at,  25  feet  northeast  to  pump,  33 
feet  northwest  to  cross  cut  on  telephone  pole 

T.  2  8.,  R.  7.  E.,  quarter  comer  between  sees.  1  and  12,  at 
crossroads 

Ts.  1  and  2  8.,  Rs.  7  and  8  E.,  comer  sees.  1,  6,  31,  and 
36,  at  T  road  north,  24  feet  southwest  to  cross  cut  on 
telephone  pole,  30  feet  northwest  to  arrow  on  corner 
fence  post 

T.  1  8.,  R.  7  E.,  comersecs.  25  and  36,  atT  road  west,  18 
feet  southwest  to  cross  on  south  end  of  culvert,  30  feet 
northwest  to  cross  on  corner  fence  post 

T.  1  8.,  R.  7  E.,  in  northeast  corner  of  sec.  25  in  field 
owned  by  John  Keine,  W  J.  Lugin bill's  mail  box 
bears  N.  15°  E.,  distant  39.5  feet;  cross  cut  on  third 
layer  of  stone  retaining  wall  to  culvert  bears  N.  87°  E. ; 
distant  14.5  feet;  in  top  of  Bedfortl  limestone  30  by  W 
by  6  inches,  set  27  inches  in  ground,  aluminum  tablet 
stamped  "Prim.  Trav.  Sta.  No.  3" 

Northern  Ohio  Railroad  at  road  crossing  between  ranges 
7  and  8  E.,  azimuth  of  railroad=246°  59'  59" 

T  road  south  at  small  bridge,  18  feet  southeast  to  cross 
cut  on  south  end  of  bridge,  25  feet  southeast  to  cross 
cut  on  corner  fence  post 

8choolhouse,  Sulxlistrict  No.  1,  intersection  of  roads  at, 
18  feet  southwest  to  Bouth  end  of  stone  c^ulvert,  15  feet 
west  to  cross  on  telephone  pole 

T.  1  8.,  R.  7  E.,  north  comer  sees.  1  and  2,  at  T  road 
south,  32  feet  southwest  to  cro.ss  on  (jorner  fence  post, 
45  feet  southeast  to  cross  on  telephone  pole 


Latitude. 


40  44  44.5 


40  45  13.7 
40  45  36.7 
40  46  29.0 
40  47  21. 1 
40  48  13. 3 
40  49  17.4 


Longitude. 


40  49  57.  7 
40  50  51.4 
40  51  44. 1 
40  52  17.5 
40  53  26.  8 


40  54  18.  8 


40  55  11.4 


40  56  03.  6 
40  56  08.  9 


40  58  41.5 


40  59  34.  2 


Of  n 

83  59  38. 8 


83  59  38.  7 

83  59  38. 8 

83  59  38. 9 

83  59  39. 2 

83  59  39. 5 

83  59  40. 1 


83  59  40. 8 
83  59. 40. 9 

83  59  41. 5 

84  00  00.0 
84  00  15. 8 


83  59  42.  7 


83  59  43. 1 


83  59  43.  8 
83  59  43.  6 


40  57  48.9   84  00  01.7 


84  00  46.  8 


S4  m  5*;^A\ 
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Geographic  positions  along  highways — Continued. 


Station. 


T.  1  N.,  R.  7  E.,  west  comer  sees.  25  and  36,  center  of 
road  at  fence  east 


Ottawa,  3  miles  east  of;  in  southwest  comer  of  James 
Maidlow's  front  yard,  southwest  comer  of  Maidlow's 
residence  bears  N.  44°  3(K  E.,  distant  46.8  feet;  comer 
post  to  southwest  comer  of  Maidlow's  yard  fence  bears 
oW.,  distant  2  feet;  in  top  of  marble  post  6  by  6  by  24 
inches,  set  23  inches  in  ground,  aluminum  tablet 
stamped  '*  Prim.  Trav.  Sta.  No.  4 " 

Findlay,  Fort  Wayne  and  Western  Railroad  road  cross- 
ing between  ranges  7  and  8E 


Latitude. 


O  t  ff 

41  00  26. 7 


41  00  54. 1 


Longitude. 


84  00  54. 8 


83  59  48.9 


41  01  18.  2  I    83  59  45. 3 


TRUMBULL  COUNTY. 
BBI8T0LTILLE  QUADBANtiLE. 

The  following  geographic  positions  were  obtained  from  primary 
traverse  run  in  1904  b}'^  Mr.  J.  R.  Ellis  from  a  point  located  at 
Phalanx  to  Mesopotamia  triangulation  station  of  the  United  States 
Lake  Survey: 

Geographic  positions  along  highways. 


Station. 


Phalanx  post-office,  crossroads  at;  20  feet  southeast  to 
guidepost,  18  feet  west  to  stone  in  road 

Phalanx  post-office,  Y  road  0.5  mile  north  of;  24  feet 
north  to  cross  on  telephone  pole,  30  feet  east  to  cross 
on  gatepost 

T.  5  N.,  K.  5  W.,  corner  to  sees.  31,  32,  33,  and  34 

Crossroads,  40  feet  northeast  to  cross  on  telephone  pole, 
40  feet  northwest  to  cross  on  fence  post , 

T  road  east 

Crossroads  at  schoolhouse  and  corner  sees.  1,  2,  3,  and 
4,  T.  5  N.,  R.  5  W.;  20  feet  northeast  to  E.  F.  Gulp's 
mail  box,  45  feet  southeast  to  milk  platform 

T.  6  N.,  R.  5  W.,  comer  stone  to  sees.  2  and  11  (east 
corner) 

West  Farmington,  1.5  miles  southwest  of;  in  G.  A.  Mc- 
Kay's orchard,  120  feet  northeast  of  State  road  at  road 
northeast;  southwest  corner  of  McKay's  house  bears 
N.  54°  50^  E.,  distant  211  feet;  nail  in  east  face  of  elm 
tree  on  west  side  of  road  bears  N.  27°  55^  W.,  distant 
48.7  feet;  iron  post  stamped  **  Prim.  Trav.  Sta.  No.  31  " 

Pennsylvania  Railroad  at  road  crossing 

Bundysburg,  large  flag  pole  at  road  intersection 

Mesopotamia  triangulation  station,  0.12  mile  east  of  west 
line  and  0.5  mile  south  of  center  line  of  township  of 
Mesopotamia,  and  4  miles  east  of  village  of  Middlefield. 
Station  mark:  A  stone  post  under  ground,  with  stone 
post  over  it  as  a  surface  mark.  Reference:  Three  stone 
posts,  one  N.  23°  23^  W.,  distant  102.6  meters;  one  N. 
9°  bV  E.,  distant  96  meters;  and  one  8.  20°  40^  E.,  dis- 
tant 129.4  meters  from  geodetic  point 


Latitude. 


Off* 

41  15  39. 5 


41  16  12.6 
41  17  38.6 

41  18  30.  3 
41  19  43.  2 


41  20  21.4 


41  21  42.0 


41  22  37. 1 
41  24  09. 1 
41  25  17.9 


41  26  59.  75 


Longitude. 


O  f  If 

80  58  43. 9 


80  58  38. 9 
80  59  01. 1 

80  59  01.0 
80  59  00. 9 


80  59  00.  7 


80  59  00.3 


80  59  45. 4 

80  59  24. 5 

81  00  17.4 


80  69  53. 15 


OHIO. 


Ill 


HOCKING,    PICKAWAY,    AND   ROSS  COUNTIES. 
CUILUCOTHE  QUADBANtiLE. 

The  following  geographic  positions  were  determined  by  primaiy 
traverse  in  1904  by  Mr.  J.  R.  Ellis,  topographic  aid.  The  line  starts 
from  northwest  corner  of  quadrangle  and  follows  east  along  public 
highways  to  Stringtown;  thence  south  near  east  border  of  quadrangle 
to  Gillespieville;  thence  west  to  Schooley;  thence  northwest  along 
Baltimore  and  Ohio  Railroad  to  Chillicothe;  thence  north  along  public 
highway  to  tie  point  at  northwest  corner  of  quadrangle.  A  line  was 
also  run  from  Chilli  jothe  south  along  Portsmouth  pike  to  Waller. 

Geographic  posUiorut  along  highways. 


SUtion. 


Scioto  River,  east  end  of  bridge  over 

Bcioto  River  bridge,  nail  in  hub  at  T  road  west  1  mile 
east  of;  24  feet  east  to  cross  on  telephone  pole,  27  feet 
northwest  to  D.  W.  Kellenberger*8  mail  box 

CJomer  sees.  1, 2, 36,  and  36;  15  feet  west  to  stone  between 
Roe?  and  Pickaway  counties;  35  feet  southeast  to  cross 
cut  on  rail  fence 

Nash's  CJomers,  crossroads  at;  33  feet  southwest  to  Ver- 
non EstilPs  mail  box;  30  feet  southeast  to  cross  on 
corner  of  fence  post ^ 

Nash's  Comers,  T  road  south  1  mile  east  of;  17  feet 
northeast  to  Manger's  mail  box;  18  feet  northwest  to 
cross  on  gatepost 

Nash's  Comers,  T  road  west  at  small  bridge  1.5  miles 
east  of;  3  feet  northwest  to  south westApmer  of  bridge; 
15  feet  east  to  southeast  comer  of  brioge 

(Azimuth  of  Norfolk  and  Western  Railroad  at  Elmwoocl 
station =334°  44^  45^^) 

Elmwood  station,  T  road  west  about  900  feet  east  of;  22 
feet  east  to  cross  on  gatepost;  50  feet  northwest  to  cross 
on  telephone  pole 

Meade,  T  road  northwest  1  mile  southwest  of;  21  feet 
south  to  cross  on  gatepost;  30  feet  west  to  cross  on 
fence  post 

Meade,  crossroads  at;  22  feet  north  to  W.  F.  Anderson's 
mail  box;  38  feet  east  to  comer  of  grocery  store 

Meade,  in  west  comer  of  schoolhouse  yard;  west  corner 
of  water  table  to  schoolhouse  bears  N.  46°  Af/  E.,  dis- 
tant 38.3  feet;  east  corner  of  brick  foundation  to  G.  W. 
Greeg's  residence  bears  S.  25°  W.,  distant  116.3  feet; 
in  top  of  sandstone  6  by  12  by  J%  inches,  aluminum 
tablet  stamped  **  Prim.  'Prav.  Sta.  No.  8" 

Meade,  T  road  southwest  0.75  mile  southeast  of;  16  feet 
southwest  to  David  Polling's  mail  lx)x;  21  feet  north  to 
cross  on  fence  post  at  end  of  hedge  fence 

Oak  (irove  schoolhouse;  crossroads;  37  feet  north  to  A.  J. 
&  Guy  E.  Pouter's  mail  box;  24  feet  southwest  to  cross 
on  large  comer  fence  post 


Latitude. 


o       ^  n 

39  28  21. 9 


Longitude. 


O        /  n 

82  59  43. 1 


39  28  20. 9  '     82  58  43.  8 


39  28  45. 6 


39  30  31.  1 


39  30  29. 4 


39  30  27. 9 


39  30  01.6 

39  29  49.  0 
39  30  25. 1 


82  58  42.  4 


82  58  20.  7 


82  57  15.2 


82  56  40.  7 


82  55  28. 0 

82  53  29. 1 
82  52  55. 5 


.39  30  18.0 


82  52  40. 5 


39  30  00.  3       82  52  (H.  3 


39  2\«  \^A\       ^-i  :a\  ^vS.'tK 
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Geographic  positions  along  highways — Continued. 


Station. 


Whistler,  crossroads  at  church;  36  feet  northwest  to  iron 
fence  post;  34  feet  southeast  to  cross  on  telephone  pole. 

T.  11,  R.20,  comer  sees.  28,29,  32,  and  33 

Whistler,  T  road  north  1  mile  east  of;  36  feet  northwest 
to  GeoiiTC  Duhrsten's  mail  box;  18  feet  southeast  to 
south  end  of  easternmost  culvert 


T.  11,  R.  20,  corner  sees.  27,  28,  33,  and  34;  at  T  road 
north;  21  feet  south  to  cross  on  fence  post,  30  feet  north 
to  cross  on  comer  fence  post 

T.  11,  R.  20,  comer  sees.  26,  27,  34,  and  36;  at  T  road 
north;  21  feet  south  to  cross  on  fence  post,  27  feet  north- 
west to  cross  on  corner  fence  post 

Stringtown,  in  southwest  comer  of  William  Ballard's 
pasture;  southeast  comer  of  Levi  Imer's  store  bears  N. 
24°  W.,  distant  62.4  feet;  cross  cut  on  last  end  of  stone 
culvert  bears  S.  18°  W.,  distant  38.5  feet;  in  top  of 
sandstone  post  6  by  10  by  36  inches,  aluminum  tablet 
stamped  **Prim.  Trav.  Sta.  No.  9" 

T  road  east,  18  feet  west  to  cross  on  gatepost 

Adelphi,  crossing  Main  and  Concord  streets;  40  feet 
southeast  to  lamppost;  36  feet  northwest  to  telephone 
pole  at  general  store 

Adelphi,  T  road  west  1  mile  south  of;  33  feet  northwest 
to  cross  on  comer  fence  post;  21  feet  to  northwest 
comer  of  stone  culvert 


T.  10,  R.  20,  comer  sees.  18,  19,  23,  and  24;  also  line 
between  Ross  and  Hocking  counties 

Feightner,  T  road  north  at  blacksmith  shop;  21  feet 
west  to  southwest  corner  of  shop;  30  feet  northwest  to 
small  apple  tree - 

Pritchard's  (Tom)  residence,  intersection  of  roads;  15 
feet  north  to  cross  cut  on  small  cotton  wood  tree , 


Latitude. 


Feightner,  2  miles  south  of;  in  northeast  corner  of  T.  B. 
Pritchard's  front  yard;  northeast  corner  to  foundation 
of  porch  of  Pritchard's  residence  bears  S.  73°  ly  W., 
distant  49.2  feet;  nail  in  north  face  of  cottonwood  tree  in 
front  yard  bears S.  15°  E.,  distant  7.7  feet;  in  top  of  sand- 
stone post  6  by  10  by  36  inches  set  32  inches  in  ground, 
aluminum  tablet  stamped  **Prim.  Trav.  Sta.  No.  10".. 

T  road  southwest,  18  feet  south  to  cross  on  comer  fence 
|)08t,  20  feet  northeast  to  cross  on  fence  post 


Pike  Run,  T  road  east  at;  25  feet  northeast  to  cross  on 
telephone  pole,  25  feet  southeast  to  comer  of  old  store 
building 


Pike  Run,  crossro^s  0.75  mile  south  of;  18  feet  north- 
west to  cross  on  comer  fence  post;  22  feet  southwest  to 
south  end  of  box  culvert 


Pike  Run,  intersection  of  roads  at  bridge  about  1  mile 
west  of;  10  feet  east  to  north  corner  of  bridge;  10  feet 
south  to  southwest  corner  of  bridge 

Haddox  (George)  residence,  Y  road  east;  10  feet  south 
to  cross  on  board  fence;  1^0  feet  west  to  cross  on  post . . . 

Summit  of  hill,  center  of  road;  'M)  feet  north  to  cross  on 
gatepost 


Q         *  It 

39  29  11. 0 
39  29  09. 3 


39  29  07. 5 


39  29  05. 6 


39  29  02. 0 


39  30  03. 5 

39  29  07. 2 

39  27  58. 9 

39  26  51.  2 

39  25  28.  7 

89  24  45. 4 

39  23  39. 0 


39  23  36.  8 
39  22  19.2 

39  21  11.8 

39  20  40.  3 

39  21  19.  2 


Longitude. 


39  21  37.5 


O        I  n 

82  49  19. 7 
82  48  46.  9 


82  48  13. 4 


82  47  40. 0 


82  46  33. 6 


82  46  27. 1 

82  45  23. 5 

82  44  52.  3 

82  46  01.  7 

82  44  38.  5 

82  44  48.  2 

82  43  28. 4 


82  43  28. 8 
82  43  47. 9 

82  43  19.  8 

82  43  26. 6 


82  44  22. 2 
82  45  41.8 


OHIO. 
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Oeagraphic  positums  along  highuxiya — Continued. 


Station. 


Te<iron  farm,  forks  of  road  near  head  of  Piney  Creek;  18 
feet  northwest  to  cross  on  fence  post;  24  feet  east  to 
cross  on  fence  post 


Wat«on  Bohbett's  farm,  T  road  north;  21  feet  south  to 
cross  on  rail  fence 


Latitude. 


Intersection  of  roads,  about  0.75  mile  north  of  store;  25 
feet  southwest  to  mail  box;  25  feet  east  to  cross  on 
comer  fence  post 


Store,  T  road  west  0.33  mile  south  of;  27  feet  northwest 
to  cross  on  comer  fence  post;  26  feet  south  to  J.  W. 
Cunningham's  mail  box 


Schoolhouse,  T  road  northwest;  21  feet  south  to  cross  on 
gatepost;  36  feet  northeast  to  cross  on  board  fence 


O  f  ff 

39  21  12. 6 
39  20  12.9 


39  18  14.6 

39  17  20. 5 
39  16  51.  7 


Longitude. 


Gillespie ville,  in  ground  owned  by  George  Radcliff ;  south- 
west comer  of  Radcliff's  residence  bears  N.  25**  45^  E., 
distant  98.9  feet;  northeast  comer  of  Radeliffs  general 
store  bears  S.  35°  \V.,  distant  126.3  feet,  in  top  of  sand- 
stone post  6  by  10  by  30  inches,  aluminum  tablet 
stamped  **Prim.  Trav.  Sta.  No.  11" 


39  16  01. 9 


Gillespie  ville,  T  road  south  1  mile  west  of;  27  feet  south- 
west to  mail  box;  35  feet  southeast  to  cross  on  fence 


O  /  // 

82  46  56. 5 
82  46  38.  7 


82  46  48. 1 

82  46  31. 1 
82  46  25.2 


poet 39  16  09.5 


Gillespieville,  T  road  north  about  2  miles  west  of;  36  feet 
northeast  to  cross  on  comer  fence  post;  21  feet  south- 
west to  cross  on  walnut  tree 


Bridge  over  Walnut  Creek,  center  of. 


39  16  33. 8 
39  16  49. 2 


82  47  24. 4 

82  48  24. 0 

82  49  29. 7 

82  50  21. 9 


Geographic  poiUiona  along  the  Baltimore    and   Ohio    Souihicentem   Railroad  hetxceen 

Schooleij  and  Chillicothe. 


station. 


Latitude. 


Schooley  station,  in  C.  E.  Harness's  pasture,  on  north 
side  of  railroad;  nail  in  crosscut  on  south  face  of  elm 
tree  heaiB  N.  3°  35^  W.,  distant  51.1  feet;  north  rail  at 
center  of  north  and  south  road  crossing  railroad,  azi- 
muth 8°  26^  50^,  distant  159.8  feet;  in  top  of  sandstone 
post  6  by  8  by  30  inches,  aluminum  tablet  stamped 
^*Prim.  Trav.  Sta.  No.  12" 


Milepost  104,  private  road  crossing  1 ,500  feet  northwest  of. 

Gravel  pit,  private  road  crossing  235  feet  northwest  of 
west  end  of  switch 


Scioto  River  Bridge,  west  end  of 

Chillicothe  and  Gillespieville  pike  crossing 
Milepost  99,  pike  crossing  820  feet  west  of  . 


39  15  59. 0 
39  16  47. 9 

39  17  .35. 1 
39  18  18.9 
39  18  50.  7 
39  19  42. 4 


Chillicothe,  crossing  Baltimore  and  Ohio  and  Norfolk 
andWestem  railroatls [   39  20  05.3 


Longitude. 


82  52  11.0 
82  53  19.  5 

82  54  22. 0 
82  55  20. 0 
82  56  02.  2 
82  57  1 7.  3 

82  58  12.  7 


Bull.  276—05 8 
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Geographic  positions  along  highways. 


Station. 


Schoolhoose  No.  2,  1?  lane  west;  22  feet  east  to  croes  on 
board  fence,  33  feet  southwest  to  cross  on  fence  post . . 

T  road  east,  29  feet  northeast  to  A.  J.  Seney's  mail  box, 
33  feet  northeast  to  guidepoet 

Hopetown,  crossroads;  26  feet  northeast  to  C.  W.  Down's 
mail  box,  50  feet  northeast  to  southwest  comer  of 
P.  H.  Klatz'sshoe  shop 

Hopetown,  forks  of  pike  1  mile  north  of;  18  feet  east  to 
cross  on  fence  post,  50  feet  northwest  to  arrow  painted 
on  comer  fence  post 

Hopetown,  cross  pikes  2  miles  north  of;  30  feet  south  to 
William  Albright's  mail  box,  24  feet  northwest  to  cross 
on  comer  fence  post 

Mettler  (George),  in  northeast  corner  of  field;  on  west 
side  of  pike  opposite  Mettler*  s  house,  northwest  comer 
of  foundation  to  comcrib,  bears  S.  22°  15^  E.,  distant 
78.2  feet;  nail  in  west  face  of  black  locust  tree  in  front 
yard  bears  S.  82°  SO'  E.,  distant  54  feet.  Iron  post  set 
40  inches  in  the  ground,  stamped  **Prim.  Trav.  Sta. 
No.  13.'' 

Road  east,  28  feet  southeast  to  David  Umstead's  mail  box, 
24  feet  northeast  to  comer  of  yard  fence 


Latitude. 


39  21  22. 3 
39  21  50.  9 


39  22  43. 3 


39  23  31. 5 


39  24  27. 0 


39  26  16.6 
39  27  26.  6 


Longitade. 

O         I  It 

82  58  34.  6 
82  58  33. 5 

82  58  29. 0 

82  58  07. 1 

82  58  30.  7 


82  58  35.  2 
82  58  42.  6 


Geographic  positions    along  highnxiys  from   ChiUicotht  sotUh  to   southwest  corner  of 

quadrangle. 


Station. 


Latitude. 


JLion^itude. 


o        /  // 

39  20  00.  6 


Chillicothe,  in  stone  floor  to  court-house  porch  on  right 
side  of  main  entrance  to  building.  Aluminum  tablet 
stamped  "Prim.  Trav.  Sta.  No.  14." 

Chillicothe,  crossing  of  Cincinnati,  Hamilton  and  Dayton 
Railway  and  Paint  street 

Chillicothe  and  Portsmouth  pikes,  center  of,  at  milepost 
2  (Chillicothe) ■   39  18  31.2 

Ludbecks  Siding,  crossroads  west  of;  24  feet  east  to  mail 
box,  32  feet  northwest  to  cross  on  telephone  pole 39  17  53. 4 

Waller,  T  road  southeast  at,  water  trough  about  2  miles  ; 
north  of;  27  feet  northeast  to  Blain's  mail  box,  18  feet 
northwest  to  northeast  comer  of  water  trough 

Waller,  T  road  northwest;  24  feet  south  to  cross  on  gate- 
post, 18  feet  east  to  cross  on  board  fence 

Waller,  0.75  mile  south  of;  in  northeast  comer  of  field 
owned  by  Joseph  Deuschle,  on  west  side  Chillicothe 
and  Portsmouth  pike;  nail  in  east  face  of  apple  tree  on 
fence  line  bears  N.  74°  15^  W.,  distant  39.3  feet;  hitch- 
ing ring  in  east  face  of  locust  tree  in  front  of  Deuschle' s 
store  bears  S.  26°  15^  W.,  distant  262.1  feet— iron  post 
set  36  inches  in  the  ground,  stamped  **  Prim.  Trav.  Sta. 
No.  15" --- 


39  17  23.5 


39  16  04. 1 


39  15  34.7 


o 


82  58  56.  4 


39  19  20.  9  I     82  58  45.  2 


82  57  51.6 


82  57  12. 9 


82  56  48.  6 


82  57  51. 6 


82  58  10. 3 


OHIO. 
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COLUMBIANA   AND   MAHONING   COUNTIES. 
EAST  PALESTINE  QUADRANGLE. 

The  following  geographic  positions  were  obtained  from  primary 
traverse  run  in  1904  by  Mr.  J.  R.  Ellis.  The  line  starts  from  an 
adjusted  position  at  Lisbon,  runs  eastward  over  the  Pittsburg,  Lisbon 
and  Western  Railroad,  and  ties  to  the  Ohio-Pennsylvania  State  line 
monument  No.  81,  near  Negley. 

Geographic  positions  along  the  Pittsburg^  Lisbon  and  Western  Railroad. 


Station. 


Lisbon,  United  States  Geological  Survey  bench  mark 
No.  45 

Lisbon,  street  crossing  of  Pittsburg,  Usbon  and  Western 
Railroad,  just  south  of 

American  Pipe  Co.,  road  crossing  0.25  mile  east  of 

Road  crossing  under  trestle 

Klkton,  road  crossing  north  and  south  at  station 

Newhouse,  switch  block  to  mine 

Summit,  road  crossing;  second  cTossing  south  of  station. 

Rogers,  road  crossing  1  mile  west  of 

Rogers,  in  southeast  comer  of  Ida  M.  Rogers  farm;  on 
north  side  of  Pittsbuix,  Lisbon  and  Western  Railroad; 
southeast  abutment  to  wagon  bridge  N.  9°  45'  W.,  dis- 
tant 202. S  feet;  cross  on  northeast  comer  of  foundation 
to  D.  M.  Millers  residence  bears  S.  4°  40^  E.,  distant 
644  feet;  in  sandstone  post,  aluminum  tablet  stamped 
*'Prim.  Trav.  Sta.  No.  46.*' 

Rogers,  road  crossing  0.75  mile  east  of 

Millrock  station,  road  crossing 

Private  road  crossing  at  spur 

Negley,  north  and  south  road  crossing  at  station 

Ohio-Pennsylvania  State  line  monument  No.  81;  stone  is 
25  feet  east  of  center  of  north  and  south  road 


Latitude. 


O  /  ff 

40  46  20.  28 

40  46  16. 5 
40  46  02.  8 
40  45  55.  8 
40  45  52. 8 
40  46  51.8 
40  47  53.  7 
40  47  38. 1 


Lon^tnde. 


40  47  35. 6 
40  47  42. 1 
40  47  56. 1 
40  47  55. 5 
40  47  27. 5 

40  47  49.  98 


o    /    n 

80  46  04. 04 

80  45  27. 4 
80  44  08. 6 
80  42  46. 5 
80  41  54.  6 
80  41  16.7 
80  39  M.  2 
80  38  37. 1 


80  37  39. 4 
80  36  58.  5 
80  :^  31.2 
80  34  30.  8 
80  32  20. 5 

80  31  08. 93 
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PORTAGE  COUNTY. 
OABBETTSTILLE  QIJADBANOLE. 

The  following  geographic  positions  were  obtained  from  primary 
traverse  run  in  1904  by  Mr.  J.  R.  Ellis.  The  line  starts  from  an 
adjusted  position  at  Mantua,  Ohio,  and  follows  the  Erie  Railroad  east 
through  Mahoning  to  Phalanx. 

Geographic  positions  along  the  Erie  Railroad  between  Mantua  and  Phalanx. 


Station. 


Majitua,  road  crossing  north  and  south,  Erie  Raiboad. . . 

Mantua,  0.33  mile  east  of;  in  southwest  part  of  grounds 
of  Standard  Oil  Co.  pumpiujz  station,  southwest  corner 
of  foundation  to  boiler  Duilding  bears  N.  41°  5(K  E., 
distant  135  feet;  nail  in  su^r  maple  tree  bears  N.  61° 
W.,  distant  35.7  feet,  and  is  2  feet  north  of  Erie  Rail- 
road fence,  iron  post  stamped  *  *  Prim.  Trav.  Sta.  No.  29  " 

Mantua,  road  crossing  1.75  miles  east  of 

T.  5  N.,  R.  7  W.,  quarter  comer  between  sees.  41  and  50. 

Overhead  road  crossing  near  milepost  34 

Hiram  station,  road  crossing 

Overhead  road  crossing  north  and  south 

Garretteville,  in  south  part  of  H.  J.  LAngton's  yard,  south- 
west corner  of  foimdation  to  Langton's  residence  bears 
N.  30°  45^  W.,  distant  129  feet;  nail  in  cross  mark  on 
west  face  of  cherry  tree  bears  S.  49°  30^  E.,  distant  6.2 
feet;  iron  jx)8t  stamped  **Prim.  Trav.  Sta.  No.  30"... 

Road  crossing  east  and  west  about  800  feet  east  of  mile- 
post  38  

Road  crossing  east  and  west  0.50  mile  southeast  of  mile- 
post  39  

Mahoning,  road  crossing 

Milepost  42,  private  road  crossing  130  feet  east  of 

County  line,  north  and  south  road  crossing 


Latitude. 


// 


41  16  52. 8 


41  16  59.  7 
41  16  50. 6 
41  16  51.7 
41  16  34.8 
41  16  37. 4 
41  16  45. 1 


41  16  53. 4 


Longitude. 


// 


81  13  28. 8 


81  13  00. 9 
81  11  32.4 
81  10  58.5 
81  09  44.0 
81  08  42. 9 
81  07  67. 9 


81  05  54.2 


41  16  48. 2   81  05  16. 6 


41  16  46. 4 
41  15  42. 9 
41  15  29. 6 
41  15  21. 5 


81  04  02. 3 
81  02  57.7 
81  01  39.4 
81  00  10.  8 
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SCIOTO  COUNTY. 


OREENCP  QUADRANeLE. 


The  line  starts  from  southeast  comer  of  Scioto  quadrangle,  and  fol- 
lows highways  south  via  Powellsville  to  Gould  triangulation  station* 
United  States  Coast  and  Geodetic  Survey. 

Geographic  posUiont  along  highways. 


station. 


T  road  southwest,  30  feet  west  to  J.  Herchnian*8  mail 
box;  24  feet  south  to  cross  on  rail  fence 


Road  northeast;  12  feet  south  to  cross  on  fence  post;  57 
feet  northeast  to  cross  on  sycamore  tree 

Cadot  farm,  intersection  of  Lyra  and  Wheelersburg  pike, 
and  road  southeast  to  Powellsville,  near  summit  of^hill ; 
36  feet  northeast  to  cross  on  fence  post;  36  feet  south- 
east to  cross  on  fence  post 

J.  M.  Morgan's  residence,  intersection  of  roads  just  east 
of;  is  feet  south  to  cross  on  picket  fence 

Quarter  comer  between  sec.  28  and  32  (stone) 

Knapp's  (Greorge)  residence,  intersection  of  roads  at,  18 
feet  northeast  to  Knapp's  mail  box;  40  feet  southwest 
to  cross  on  large  willow  tree 

Powellsville,  about  1  mile  northeast  of;  in  orchard  owned 
by  Lewis  Knapp,  north  comer  of  foundation  to  Knapp's 
residence  bears  8.  32°  16^  W.,  distant  164.5  feet; 
nail  in  cross  cut  in  black  oak  tree  8  inches  in  diameter 
bears  N.  86°  30^'  E.,  distant  85.2  feet;  iron  bench  mark 
poet  stamped  "Prim.  Trav.  Sta.  No.  24'* 

Powellsville,  crossroads  at;  24  feet  southeast  to  Base 
Bros.'  mail  box;  50  feet  southwest  to  northeast  comer 
of  Rase  Bros.*  store 


Latitude. 

Of  n 

38  44  30. 9 
38  44  08. 4 


38  42  59. 9 

38  42  38. 1 
38  41  42.  2 

38  40  51. 5 


Covered  bridge  over  Piney  Creek,  intersection  of  roads 
200  feet  southeast  of;  18  feet  north  to  cross  on  post 

Stacker's  (H.)  farm,  T  road  northwest  at;  30  feet  east  to 
cross  on  oeech  tree,  32  feet  west  to  cross  on  comer  fence 
poet 


Franklin  Furnace,  T  road  west  on  top  of  hill;  1.5  miles 
east  of;  27  feet  north  to  cross  on  black-oak  sapling,  40 
feet  w€«t  to  cross  on  stump 


Gould  triangulation  station  (United  States  Coast  and 
Greodetic  Survey);  on  the  hills  east  of  the  Ohio  river 
1.5  miles  air  line  from  river  at  Franklin  Fumace  land- 
ing. Station  mark:  Center  by  a  pottery  pyramid  3  feet 
below  surface,  above  which  is  a  sewer  pipe  6  inches  in 
diameter,^  filled  with  concrete  with  a  nail  in  center. 
Other  pieces  of  pipe,  4  inches  in  diameter,  with  con- 
crete, are  sunk  as  follows:  North,  tme,  6.08  feet  distant; 
south,  tme,  6.11  feet  distant;  east,  true,  5.78  feet  dis- 
tant; west,  tme,  a  brass  rod  0.25  inch  in  diameter, 
driven  in  smooth  top  of  an  oak  stump,  and  surrounded 

by  nails  as  follows:   .•***•, ,  distant  5.77  feet 


38  40  30. 4 

38  40  00. 3 
38  39  10. 0  : 

38  38  07.  6 


Longitude. 

o         /  $t 

82  45  47. 0 
82  44  59. 8 


82  45  21. 3 

82  45  22. 6 
82  45  52. 1 

82  45  27. 3 


82  46  05. 9 

82  47  01. 1 
82  48  08. 0 

82  49  02. 1 


38  38  34.0  I     82  49  17.4 


38  38  27. 6  i     82  49  56.  7 
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Geographic  positions  along  the  Norfolk  and  Western  Railroad  hetv^een  Franklin  Furnace 

and  WheeUrshurg, 


station. 


Franklin  Furnace,  in  northeast  comer  of  Methodist 
Church  yard;  cross  on  northwest  corner  to  foundation 
to  church  bears  S.  24°  25^  K,  distant  26.4  feet;  cross  on 
northwest  corner  to  foundation  to  public  school  build- 
ing bears  S.  85°  10^  E.,  distant  130.4  feet;  iron  bench 
mark  post  set  40  inches  in  the  ground,  stamped  **  Prim. 
Trav.  Sta.  No.  25'' 


Jirav.  Dia.  i^o.  iio 

Milepost  113,  private  road  crossing  900  feet  south  of 

Milepost  112,  private  road  crossing  935  feet  south  of 

Milepost  111,  road  crossing  east  and  west  1,400  feet  south 
of 


Wheelersburg,  private  road  crossing  at  old  log  house  2 
of 


miles  south 


Wheelersburg,  road  crossing  east  and  west  135  feet  south 
of  station < 


Wheelersburg,  private  road  crossing  east  and  west,  just 
south  of  (1  mile  to  water  board),  1  mile  north  of 


Railroad  bridge  over  Little  Scioto  River,  j)rivate  roa<l 
crossing  just  south  of 


Latitude. 


o        /        // 

38  38  42.  2 


Longitude. 


O         /  ft 

82  50  56. 0 


38  39  48.  8  '     82  51  20.  7 
38  40  39. 8  I    82  51  34. 0 


38  41  26. 4 


38  42  14.  7 


:^  43  44. 4 


38  44  31.6 


38  45  13. 4 


82  51  46.  2 


82  51  52.  8 


82  51  46.  2 


82  52  09.  8 


82  52  52.  7 


TRUMBULL  COUNTY. 


K1N8HA1K  QUADRANGLE. 


The  following  geographic  positions  were  obtained  by  Mr.  J.  R. 
Ellis,  topographic  aid,  in  1904.  The  line  starts  at  a  point  located  by 
primary  traverse  near  southwest  corner  of  quadrangle,  follows  high- 
ways along  the  western  border  of  the  quadrangle,  and  is  tied  to  a 
position  near  Triumph,  located  by  Mr.  C.  B.  Kendall  in  1908. 


( ieographic  positions  aJong  highways. 


station. 


Latitude 


Ix>ngitude. 


o        / 


41   16  31.6 


Schoolhouse,  T  roacl  east;  21  feet  southeast  to  W.  B. 
King's  mail  box,  21  feet  northwest  to  west  end  of  stone 
culvert 41  15  40.2  i     80  44  26.9 

Guidepost  ("Cortland  4  mi.**),  road  northeast  at,  90 
feet  north  to  guidepost 

T  road  east,  35  feet  northeast  to  comer  fence  post,  34  feet    - 

southeast  to  cornej*  fence  post 41   17  02. 8 

T.  5  N.,  R.  3  W.,  comer  to  sees.  47,  48,  53,  and  54,  T 
road  south  at,  13  feet  north  to  A.  Barnard's  mail  1k)x, 
40  feet  southeast  to  C.  W.  Kennedy's  mail  box 41  18  29.  7  I    80  44  28. 2 


80  44  27. 1 
80  44  27. 4 
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Oeoffraphic  pontiong  along  highways — Continued. 


station. 


T.  5  N.,  R.  3  W.,  comer  to  sees.  14, 15,  27,  and  28,  cross- 
roads; 37  feet  southwest  to  comer  fence  post,  42  feet 
northwest  to  guidepost 

Cortland,  guidepost  at  Y  road  north,  2  miles  north  of 

Mecca,  1  mile  south  of;  in  west  part  of  yard  to  school- 
house,  nail  in  east  face  of  maple  tree  bears  S.  55°  W., 
distant  73.5  feet;  nail  in  south  face  of  maple  tree  near 
fence  bears  N.  19°  £.,  distant  79.8  feet;  iron  post 
stamped  "Prim.  Trav.  Sta.  No.  34** 

Mecca,  comer  stone  in  center  of  park ^ . 

Crossroads,  40  feet  northwest  to  guidepost,  40  feet  south- 
west to  cross  on  fence  post 

T.  7  N.,  R.  3  W.,  comer  sees.  44,  45,  46,  and  47,  T  road 
east;  10  feet  northeast  to  milk  platform 

Crossroads,  center  of  bridge 

Kenil worth,  crossroads  0.5  mile  west  of;  40  feet  north- 
east to  telephone  pole,  66  feet  southeast  to  maple  tree. . 

Triumph,  T  road  east  1  mile  south  of;  27  feet  west  to 
wild  cherry  tree,  70  feet  southeast  to  maple  tree 

Triumph,  crossroads,  57  feet  southwest  to  northeast  comer 
of  shop,  40  feet  southeast  to  C.  M.  Rice's  mail  box' 

Triumph,  0.75  mile  north  of;  in  southeast  comer  of  Mrs. 
E.  P.  Priar's  farm,  on  west  side  of  Jefferson  road,  north- 
east comer  of  W.  Cleat's  residence  bears  S.  37°  20^  W., 
distant  48. 6 feet;  southwest  comer  of  O.  B.  Humphrey's 
house  bears  N.  29°  E.,  distant  129.4  feet;  in  stone  post, 
aluminum  tablet  stamped  **  Prim.  Tniv.  Sta.  No.  35  " . . 

Schoolhouse,  nail  in  plug  at  three  comers 


Latitude. 


o       / 


// 


41  19  48. 6 
41  21  11. 1 


41  21  53.2 
41  23  22.  7 

41  25  07.  9 

41  25  58. 1 
41  26  51.4 


41  29  28. 4 


41  30  08. 1 


Longitude. 


o         /  ft 

80  44  28. 5 
80  44  13. 5 


80  44  12. 4 
80  44  13.3 

80  44  13.  7 

80  44  13. 8 
80  44  47.  7 


41  27  43.  4       80  44  48. 2 


41  28  36.  7       80  44  48. 5 


80  44  48. 6 


80  45  03. 0 


41  30  51.9       80  45  17.6 
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COLUMBIANA   AND  MAHONING   COUNTIES. 
LEBTONU  ^UADRANCILE. 

The  following  geographic  positions  were  obtained  from  primary 
traverse  run  in  1904  by  Mr.  J.  R.  Ellis.  The  line  starts  from  an 
adjusted  position  at  Cantield  and  nins  south  over  the  Erie  Railroad  to 
Leetonia;  continues  southward  along  highways  to  Lisbon;  thence 
westward  ov^er  highways  along  south  border  of  quadrangle,  and  is  tied 
to  Kensington  triangulation  station  United  States  Geological  Survey. 

Geographic  positions  along  the  Erie  Railroad  between  Canfield  and  Washingtonville. 


station. 


Canfield,  west  end  of  water  trough  at  crossroads 

Canfield,  in  town  park,  cross  on  southwest  comer  to 
water  trough  bears  N.  2®  5(K  E.,  distant  32.15  feet; 
cross  on  northeast  comer  of  foundation  of  Farmers 
National  Bank  bears  N.  47°  W.,  distant  148.4  feet; 
iron  post  stamped  "  Prim.  Trav.  Sta.  No.  143" 

Canfield,  T  road  east  1  mile  south  of;  19  feet  northeast  to 
end  of  culvert,  58  feet  southeast  to  cross  on  telephone 
pole 

T  road  south,  90  feet  west  to  east  and  west  road  crossing, 
Erie  Railroad 

Comer  to  sees.  1 ,  2,  11,  and  12,  at  crossroads 

Comer  sees.  11, 12, 13,  and  14,  at  crossroads,  21  feet  south- 
east to  mail  box,  18  feet  southwest  to  west  end  of  culvert. 

Crossroads  at  schoolhouse,  corner  sees.  13,  14, 23,  and  24. 

Comer  sees.  23,  24,  25,  and  26 , 

Schoolhouse,  T  road  west  at,  14  feet  north  to  east  end  of 
stone  culvert,  21  feet  northwest  to  west  end  of  culvert. . 

Washingtonville,  Main  street  crossing  of  Erie  Railroad  .. 


Latitude. 


o       / 


// 


41  01  29.36 


41  01  26. 1 

41  00  19. 9 

40  59  17. 8 
40  58  21.5 


Longitude. 


// 


o      / 

80  45  38. 59 


80  45  38.6 

80  45  38.7 

80  45  49. 2 
80  45  49. 5 


40  57  29. 8  :  80  45  50. 3 


40  56  38. 0 
40  55  46. 1 

40  55  01. 3 
40  54  02. 6 


80  45  50.8 
80  45  51. 4 

80  45  52. 0 
80  45  50.5 


Geographic  posntiam  along  highnxiys. 


station. 


Leetonia,  0.5  mile  northwest  of;  in  southwest  corner  of 
city  reservoir  grounds,  cross  cut  on  stone  foundation 
of  left  side  of  ventilator  bears  N.  52°  W  E,,  distant 
50.3  feet;  cross  cut  on  northeast  corner  of  foundation 
to  Mont  Stover's  residence  bears  S.  89°  W.,  distant 
106.4  feet;  iron  post  stamped  '*  Prim.  Trav.  Sta.  No.  44" 

Leetonia,  north  and  south  road  crossing  Pennsylvania 
Railroad  at  Salem  Iron  Works 

Leetonia,  crossroads  2.5  miles  south  of;  24  feet  southwest 
to  guidepost,  39  feet  southeast  to  mail  box 

T.  15,  R.  3,  comer  to  sees.  23,  24,  25,  and  26 

Crossroads  at  schoolhouse,  T.  15,  R.  3,  corner  to  sees.  25, 
26,  35,  and  36 


Latitude. 


Longitude. 


o       '  /' 

40  53  14.  4 

40  52  22.  7 

40  51  03.  0 
40  50  33.  7 

40  49  40.  8 


O         ^  ft 

80  45  52.  8 

80  45  53.6 

80  45  54. 3 

80  45  54.  5 

80  45  54. 9 


OHIO. 


121 


Geographic  positions  along  highvays — Continued. 


Station. 


Ts.  14  and  15,  R.  3,  comer  sees.  1,  2,  35,  and  36,  at  T 
road  north 

Lisbon,  T  road  west,  0.25  mile  east  of;  covere<l  bridge,  21 
feet  northwest  to  comer  fence  post,  31  feet  southeast  to 
mail  box 

Lisbon,  crossroads  0.25  mile  northeast  of,  30  feet  north- 
west to  cross  on  telephone  pole,  42  feet  southeast  to 
water  trough 

Lisbon,  in  southwest  comer  of  eastmost  park;  east 
corner  of  foundation  to  mounted  gun  bears  N.  79°  16^ 
W.,  distant  78.8  feet;  bronze  tablet  in  northeast  corner 
of  court-house  bears  8.  48°  05^  W.,  distant  119.9  feet; 
iron  post  stamped  **Prim.  Trav.  Sta.  No.  45'* 

T.  14,  R.  3,  comer  sees.  15,  16,  21,  and  22 

Lisbon,  T  road  south,  2.5  miles  west  of;  39  feet  southwest 
to  P.  Joseph's  mail  box,  36  feet  east  to  large  white-oak 
tree '. 

T.  14,  R.  3,  corner  to  sees.  17,  18,  19,  and  20,  at  cross- 
roads; 18  feet  northeast  to  mail  box,  36  feet  southeast 
to  4  milepost 

Lisbon,  5.5  miles  west  of;  in  southwest  comer  of  Charles 
Miller's  stable  lot;  cross  on  south  west  comer  to  founda- 
tion to  residence  bears  N.  56°  20^  E.,  distant  111  feet; 
cross  on  southwest  comer  of  stable  foundation  bears 
S.  66°  £.,  distant  106  feet;  cemented  in  sandstone  post; 
aluminum  tablet  stamped  "Prim.  Trav.  Sta.  No.  47". 

Hanoverton,  T  road  3  miles  northeast  of;  46  feet  north- 
east to  guidepost,  10  feet  south  to  cross  on  fence  post. . 

Hanoverton,  crossroads  2.5  miles  east  of;  18  feet  south 
to  mail  box,  24  feet  northwest  to  mail  box 

Hanovertoh,  T  road  north,  1.25  miles  east  of;  53  feet 
northeast  to  telephone  pole,  36  feet  northwest  to  cross 
on  rail  fence 

Hanoverton,  crossing  of  Canal  and  First  streets  at  60  feet 
northeast  to  southwest  comer  of  Wilhelm  Hotel,  241 
feet  northwest  to  lamp  post 

Kensington  triangulation  station,  1  mile  south  of  Ken- 
sington, on  highest  point  of  wooded  hill;  a  county  road 
passes  over  south  side;  station  mark:  A  marble  post 
48  by  6  by  6  inches,  36  inches  in  ground,  in  center  of 
top  of  which  is  cemented  a  bronze  triangulation  tablet 
stamped  "U.  8.  Geological  Survey,  Ohio" 


Latitude. 


O  f  ff 

40  48  48.  7 


40  47  56.  2 


40  46  51.9 


40  46  20. 3 
40  46  12. 3 

40  46  07. 0 

40  46  12. 5 


40  45  55.9 
40  45  58.4 
40  45  47. 1 

40  45  21.0 

40  45  03.  7 


40  43  20. 6 


Longitude. 


O  f  ff 

80  45  55. 0 


80  45  38.8 


80  45  47.4 


80  46  04. 6 
80  48  13. 6 

80  48  59.  7 

80  50  30.0 


80  51  66. 8 
80  52  42. 6 
80  53  36.  7 

80  54  11.6 

80  56  12.  7 


80  56  39. 1 
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This  line  starts  from  Kensington  triangulation  station  of  the  United 
States  Geological  Survey  and  runs  northward  over  highways  through 
Beloit  to  a  point  1.75  miles  west  of  Berlin  Center. 

Geographic  .positions  along  highways. 


station. 


Milepost  50,  roacl  crossing  620  feet  west  of 

Lynchburg,  road  crossing  0.25  mile  south  of 

Thomas  (J.  C),  field  of,  in  northwest  comer  of,  east 
side  of  north  and  south  road  and  just  south  of  road  to 
east;  cross  on  northeast  comer  of  foundation  to 
Thomas's  residence,  N.  66®  W.,  distant  54.5  feet;  nail 
in  west  face  of  locust  tree  on  east  and  west  fence  line 
bears  N.  87®  10^  E.,  distant  117.6  feet;  in  top  of  sand- 
stone post;  aluminum  tablet  stamped  *'Prim.  Trav.  8ta. 
No.  48" 

Road  west,  18  feet  north  to  guidepost,  24  feet  south  to 
i!omer  stone 

Section  comer,  T  road  east,  15  feet  northwest  to  fence 
post,  27  feet  northeast  to  guidepost 

Section  comer,  no  numbers,  T  road  east  at  school  house . . 

New  Alexander,  crossroads  2  miles  north  of;  39  feet 
southwest  to  guidepost,  9  feet  east  to  stone  in  center  of 
east  and  west  road 

North  Georgetown,  crossroads  1  mile  south  of;  28  feet 
northeast  to  east  end  atone  culvert,  30  feet  northwest 
to  cross  on  telephone  pole 

North  Georgetown,  crossroads,  30  feet  southwest  to  guide- 
post,  32  feet  northwest  to  American  Hotel  signpost 

Section  comer  stone  to  sections  14  and  23,  T.  6,  R.  5,  T 
road  west  at 


Section  corner  stone,  crossroads  at 

T  road  east,  33  feet  southeast  to  northwest  comer  of 
schoolhouse,  19  feet  northeast  to  north  end  of  culvert. . 

Westville,  on  property  owned  by  R.  F.  Randolf;  north- 
west comer  to  Randolf  stable  bears  S.  25°  K.,  distant 
15.2  feet;  northwest  corner  to  tile  foundation  to  black- 
smith shop  bears  N.  59°  40^  W.,  distant  65  feet;  iron 
post  stamped  **Prim.  Trav.  Sta.  No.  49" 

Beloit,  Pennsylvania  Railroad  at  north  and  south  road 
crossing 

Section  corner  23  and  24,  T  road  west 


Crossroads,  31  feet  northeast  to  cross  on  telephone  pole, 
22  feet  northwest  to  cross  on  milk  platform 


Snodes  station,  comer  to  sees.  11,  12,  13,  and  14,  road 
crossing  of  Pennsylvania  Railroad 

CJorner  to  sees.  1,  2,  11,  and  12 

Corner  to  sees.  1  and  2,  at  T  road  S 


Christie's  pottery,  crossroads  at;  42  feet  southwest  to  let- 
ter box,  39  feet  southeast  to  cross  on  telephone  pole  . . . 


Latitude. 


o        / 


tt 


40  44  05.  4 
40  44  19. 4 


40  45  38. 3 

40  46  14. 6 

40  47  06. 6 
40  47  59. 0 

40  48  50. 1 

40  49  42. 6 

40  50  35.  2 

40  51  28. 0 
40  52  20. 4 

40  53  13.2 


40  54  08. 0 

40  55  14.  7 
40  55  50. 0 


Longitude. 

80  58  52.  3 

81  00  02. 4 


80  59  58. 3 

80  59  43.  3 

80  59  38.  8 
80  59  38.  4 

80  59  32. 0 

80  59  20.  7 

80  59  10. 1 

80  59  39. 0 
80  59  39. 1 

80  59  39. 0 


80  59  38.  8 

80  59  37. 6 
80  59  37. 4 


40  56  42. 1        80  59  37.  2 


40  57  34.  3 
40  58  26.  5 
40  59  16.  2 

40  59  59.  4 


80  59  37. 0 

80  59  36.  9 

80  59  36.  8 

80  59  08. 9 


OHIO. 
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ROSS  COUNTY. 
HEW  HOLLAIVD  AND  BOXABELL  QUADIUNCILES. 

The  following  geographic  positions  were  determined  from  primary 
traverse  run  in  1904  by  J.  R.  Ellis.  The  line  starts  from  adjusted 
position  at  southeast  corner  of  Washington  Court  House  quadrangle 
and  follows  public  highways  east  to  northwest  corner  of  Chillicothe 
quadrangle. 

Geographic  positions  along  highways. 


Station. 


Schoolhouse  No.  9,  in  northeast  comer  of  yard,  northeast 
comer  of  schoolhouse  bears  8.  53°  45'  Vv.,  distant  30.4 
feet;  center  of  wood  pump  in  schoolhouse  yard  bears 
N.  71°  15^  W.,  distant  51.2  feet;  in  top  of  sandstone  j3ost 
5  by  10  by  30  inches,  aluminum  tablet  stamped  "Prim. 
Trav.  Sta.  No.  5" 


Schoolhouse  No.  9,  center  of  bridge  about  1  mile  east  of. . 

Schoolhouse  No.  1,  Deerfield  Township,  T  road  west,  33 
feet  northwest  to  cross  on  board  fence,  26  feet  south- 
west to  cross  on  east  end  of  wood  steps 

Egypt  Church,  intersection  of  roads  about  300  feet  north 
of;  27  feet  north  to  cross  on  comer  fence  post;  48  feet 
west  to  front  yard  gate 

Clarksburg,  T  road  north  1.5  miles  west  of;  30  feet  north- 
east to  cross  on  comer  of  fence;  33  feet  northwest  to 
cross  on  laige  comer  fence  post 

Clarksbui^,  T  road  northwest  0.75  mile  southwest  of;  27 
feet  east  to  cross  on  gatepost;  25  feet  southeast  to  cross 
on  telephone  pole 

Clarksburg,  in  north  comer  of  James  Corcoran*s  proj)- 
erty;  southeast  comer  of  foundation  of  Wilkins's  resi- 
dence bears  N.  60°  30^  W.,  distant  43  feet;  northwest 
comer  to  brick  foundation  to  James  Corcoran's  front 
porch  bears  S.  30°  E.,  distant  96.3  feet;  iron  bench- 
mark post  stamped  "Prim.  Trav.  Sta.  No.  6" 

Clarksburg,  T  road  southwest  1  mile  southeast  of;  18  feet 
west  to  cross  on  white-oak  tree;  28  feet  north  to  A.  L. 
Lippincott's  mail  box 

Brid^,  T  road  northeast  about  400  feet  southeast  of  (on 
Chillicothe  pike);  33  feet  north  to  cross  on  telephone 
pole,  40  feet  east  to  cross  on  comer  fence  post 

Carrie,  T  road  north;  19  feet  northwest  to  north  corner 
of  post-office  porch;  50  feet  east  to  cross  cut  on  board 
fence 


Deer  creek,  south  end  of  steel-covered  bridge  over 

T  road  northeast,  21  feet  west  to  mail  box;  30  feet  north 
to  cross  on  comer  fence  post 

Schoolhouse  No.  3,  T  road  north;  27  feet  southeast  to 
cross  on  gatepost;  30  feet  northwest  to  cross  on  corner 
fence  post 

Yellowbud,  T  road  west  0.75  mile  south  of;  25  feet  north- 
east to  cross  on  telephone  pole;  40  feet  southwest  to 
cross  on  comer  fence  post 

YeUowbead,  town  pump  at  T  road  east 


Latitude. 


39  30  15.0 


39  29  59. 1) 


39  30  11.4 


39  30  05.  6 


Longitude. 


O         /  ff 

83  15  03.5 


S^'SO  19.1        83  13  49.3 


39  30  23.4       83  12  30.7 


83  12  10. 1 


8;^  10  46. 1 


83  09  50. 1 


39  30  16.2 

39  29  41.5 

39  29  11.5 

39  29  36.5 
39  29  12. 1 

39  29  21. 1 
39  28  55.0 


39  29  28.  7 


83  09  11, 7 

83  08  20.  6 

83  07  37. 1 

83  06  10.  8 

83  a5  06.  3 

83  04  32. 3 

83  03  13.  8 

83  00  48. 9 
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Geographic  posUionB  along  highways— QoniAnneA. 


Station. 


Yellowbud,  in  southeast  comer  of  George  Kline's  front 
yard  on  east  side  of  canal;  southeast  comer  of  founda- 
tion to  Kline's  residence  bears  N.  43®  5(K  W.,  distant 
25.9  feet;  center  of  southeast  corner  fence  post  of  vard 
bears  S.  60°  E.,  distant  3.4  feet;  lower  hinge  of  front 
yard  gate  bears  S.  77°  2(K  W.,  distant  37.4  feet;  in  7  by 
14  by  26  inch  sandstone  post,  aluminum  tablet  stamped 
♦*Prim.  Trav.  Sta.  No.  7" 


Yellowbud,  T  road  east  about  1.75  miles  south  of;  21  feet 
southwest  to  cross  on  telephone  pole,  21  feet  northeast 
to  cross  on  fence  post 


Latitude. 


o        /  // 

39  30  12. 0 


39  28  39. 3 


Longitude. 


o       /  // 

83  00  29.8 


83  01  02. 5 


PORTAGE   COUNTY. 
RATENNA  QUADRANGLE. 

The  following  geographic  positions  were  obtained  by  Mr.  J.  R. 
Ellis,  topographic  aid,  in  1904,  by  primary  traverse  line  along  the  Lake 
Erie,  Alliance  and  Western  Railroad  from  Phalanx  to  Deerfield;  thence 
along  highways  to  Atwater,  where  it  was  tied  to  a  traverse  position 
located  in  1900: 

Geographic  positions  along  highways. 


station. 


Christie's  pottery,  crossroads  1  mile  north  of;  35  feet  north 
to  cross  on  board  fence,  39  feet  north  to  comer,  fence 
post 


Berlin  Center,  crossroads,  1.75  miles  went  of;  at  school- 
house  

T  road  south  at  stone  culvert 

Deerfield,  station,  in  southeast  comer  of  Hubbards 
orchard  on  north  side  of  road  ea*{t  and  west,  418  feet 
east  of  road  crossing,  northeast  corner  of  house  owned 
by  Mullen  Coal  Co.  bears  S.  51°  15^  K,  distant  160.1 
feet;  nail  in  root  of  black  oak  tree  on  south  side  road 
bears  S.  42°  15^  W.,  distant  72  feet;  iron  post  stamped 
"Prim.  Trav.Sta.  No.  38" 


T  road  south,  27  feet  southeast  to  telephone  pole 

T.  1.  R.  6,  comer  to  sees.  29,  30,  31,  and  32 

T  road  south,  36  feet  southeast  to  cross  on  corner  fence 
post,  13  feet  north  to  A.  H.  Legaller's  mail  box 

Deerfield,  0.5  mile  west  of;  T.  1,  R.  6,  comer  to  sees.  43, 
44,52,53 

T.  1,  R.  6,  corner  sees.  55  and  56,  crossroads,  36  feet  south- 
west to  f?uidepost,  40  feet  southeast  to  large  fence  post. 

Crossroads,  40  feet  northeast  to  cross  on  corner  yard  fence, 
40  feet  southeast  to  cross  on  comer  board  fence 


Atwater,  crossroads 

Atwater,  in  northeast  comer  of  George  Reiser's  front 
lawn,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  37 " 

Atwater,  Pennsylvania  Railroad  at  east  and  west  road 
crossing 


Latitude. 


o         t  n 

41  00  37. 1 

41  01  28. 1 

41  01  28. 8 


41  01  29.3 
41  01  28.  8 
41  01  28.  5 

41  01  28.9 

41  01  29.0 

41  01  29.0 

41  01  24.6 
41  01  25.2 

41  01  25. 1 

41  01  25.4 


Longitude. 


o        /  n 

80  59  10.  7 

80  59  11.4 

81  00  08. 2 


81  01  11.8 
81  02  34.  7 
81  03  02, 1 

81  03  54. 4 

81  04  46. 1 

81  05  55. 6 

81  07  25.0 
81  08  53. 3 

81  09  4L5 

81  09  49. 4 
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Geographic  pomJtioM  along  the  Lake  Erie^  Alliance  and  Wheeling  Railroad  between  New- 
ton FaUs  and  Deerfield. 


station. 


Newton  Falls,  2.66  miles  south  of ;  in  southwest  corner  of 
D.  T.  Hott's  farm,  at  east  and  west  road  crossing,  nail 
in  root  of  fcam  tree  bears  N.  53°  4(/  E.,  distant  72. 4  feet; 
nail  in  root  of  black-oak  tree  bears  8.  79°  55^  E.,  dis- 
tant 39.8  feet,  in  sandstone  post,  aluminum  tablet 
stamped  "Prim.  Trav.  Sta.  No.  36" 

Pritchard,  road  crossing 

Road  crossing.. 

Diamond  post-office,  road  crossing  at  station 

Diamond  post-office,  road  crossing  1  mile  south  of 

Davis,  road  crossing  at  station 


Latitude. 


Davis,  road  crossing  east  and  west  0.75  mile  south  of  sta- 
tion •... 

Schoolhonse,  road  crossing 

Deerfield  station,  road  crossing  east  and  west  70  feet 
northwest  of 


O  /  It 

41  09  10.  8 
41  08  03. 1 
41  06  48.  2 
41  05  55. 5 
41  05  14.0 
41  04  22.  3 

41  03  43.  8 
41  02  47.  6 

41  01  29.0 


Longitude. 


O         /  ff 

81  00  05. 3 
81  00  29. 2 
81  00  51. 6 
81  01  21.3 
81  01  21. 3 
81  01  20.  7 

81  01  16.9 
81  01  16.  7 

81  01  17.2 


JACKSON,    PIKE,    AND   SCIOTO   COUNTIES. 
KilOTO  Qi'ADKANtiLE. 

The  line  starts  from  adjusted  position  at  Glade  and  runs  south  along 
highways  to  southeast  corner  of  quadrangle;  thence  along  Baltimore 
and  Ohio  Southwestern  Railroad  to  Sciotoville;  thence  along  Norfolk 
and  Western  Railroad  to  Portsmouth,  and  north  to  Sargents.  A  line 
was  also  run  from  Poilsmouth  along  highway  to  Scioto  triangulation 
station,  United  States  Coast  and  Geodetic  Survey: 

Geographic  positions  along  highvxiys. 


station. 


Glade,  north  and  south  road  crossing 

Glade,  in  John  Whitman's  woods  pasture;  440  feet  south 
of  road  crossing;  on  east  side  of  north  and  south  road, 
spike  in  north  face  of  white-oak  tree  bears  S.  14°  lO' 
£.,  distant  27.3  feet;  spike  in  white-oak  tree  bears  S. 
46°  E.,  distant  31.6  feet;  iron  bench-mark  post  set  40 
inches  in  the  ground,  stamped  "Prim.  Trav.  Sta.  No. 
20*' 

Glade,  T  road  west  1  mile  south  of;  15  feet  east  to  cross 
on  fence,  30  feet  northwest  to  cross  on  comer  fence 

p08t - 

Schooihouae,  T  road  west  just  south  of;  15  feet  east  to 
cross  on  rail  fence,  3<5  feet  southwest  to  cross  on  comer 
fence  post 

Crabtree's  (Mary),  residence,  crossroads  at;  21  feet  north- 
west to  cross  on  picket  fence,  35  feet  southeast  to  cross 
or  comer  post  to  ^Tund  ience 


Latitade. 


// 


39  00  48.  9 


39  00  44. 6 


39  00  04.  0 


:^  59  21.2 


Longitude. 


o        /  // 

82  46  58. 4 


82  46  58. 5 


82  47  02.  3 


82  46  40.  9 


i  'is  5^  4v.^\  %^i  ^*n,^ 
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Geographic  positions  along  highwctys — Continaed. 


Station. 


I      Latitude. 


T  road  east,  30  feet  southeast  to  cross  on  fence  post;  21 
feet  northeast  to  cross  on  white-oak  tree 


T.  5,  R.  19,  corner  to  sees.  5  and  6 

Myrtle  post-office  (discontinued),  0.25  mile  north  of;  in 
ground  in  northwest  part  of  Hamilton  churchyard; 
wire  nail  in  cross  cut  on  south  face  of  large  white-oak 
tree  on  north  side  of  east  and  west  road  Dears  N.  27® 
E.,  distant  49.5  feet;  cross  cut  on  northwest  corner  of 
foundation  to  church  bears  S.  15®  45^  E.,  distant  13.1 
feet,  iron  bench-mark  post  stamped  **Prim.  Trav.  Sta. 
No.  21" 

T.  5,  R.  19,  quarter  comer  between  sees.  8  and  17 

McDaniePs  residence,  intersection  of  roads  south  of;  30 
feet  north  to  cross  on  sycamore  tree;  24  feet  south  to 
arrow  on  comer  fence  post 

Schoolhouse  No.  12,  near;  cemented  in  solid  rock,  bencli- 
mark  tablet  stamped  elevation  *  *  678  feet " 

Dever*s  (J.  H. )  farm,  T  road  west  just  north  of  covered 
bridge;  27  feet  southwest  to  cross  on  top  board  fence, 
24  feet  east  to  J.  H.  Dever's  mail  box 


38  57  27. 2 
38  56  46.6 


Iron  bridge  over  Brushy  Fork,  T  road  west;  60  feet  west 
to  east  end  of  bridge;  60  feet  north  to  J.  D.  Martinis 
mail  box 


T.  5,  R.  20,  0.25  mile  west  of  comer  to  sees.  28,  30,  32, 
and  33 


Intersection  of  roads  near  church;  eant  end  of  small 
bridge 

Pinkerman,  in  Liberal  Brethren  Church,  southwest 
comer  of  foimdation  to  church  bears  N.  67°  E.,  distant 
6.3  feet;  northwest  corner  foundation  to  church  bears 
N.  45°  E.,  distant  38  feet;  iron  post  set  36  inches  in  the 
ground  stamped  * '  I*rim.  Trav.  Sta.  No.  22 " 


39  55  18. 8 

39  54  54.  5 

39  54  38. 9 

;H8  54  16. 1 

39  53  43.  5 

39  53  10. 8 

38  52  12.1 

38  51  24. 0 


39  50  17. 4 


Longitude. 


O  /  I* 

82  46  15. 5 
82  46  08. 4 


82  45  34. 8 
82  45  52.  5 

82  46  42.  8 
82  46  42.  7 

82  46  18.6 

82  46  30. 0 
82  45  59. 6 
82  46  06.  7 


82  46  09. 9 


Geographic  pomtions  along  the  Baltimore  and  Ohio  SotUhtvedem  Railroad  betiveen  Webstef 

and  Scioto  FtLmace. 


Station. 

lAtitude. 

Longitude. 

Webster,  road  crossing  Baltimore  and  Ohio  Southwestern 
Railroad  about  0. 75  mile  southwest  of 

39  48  57. 4 
38  48  28. 8 
38  47  57. 9 

o      /          // 

82  44  27. 0 

Trestle  No.  374,  north  and  south  road  crossing  under 

S(*ioto  Furnace  station 

82  45  35. 5 
82  45  54. 8 

OHIO. 
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Geographic positioiis  along  higlways. 


Station. 


Cameron  farm,  crosRroads;  33  feet  southeast  to  cross  on 
apple  tree 

Scioto  Furnace,  3  miles  south  of;  in  orchard  at  John 
Bisco's  farm:  southwest  corner  of  stone  foundation 
»)ears  N.  -W  35'  K,  distant  108.6  feet;  wire  nail  in 
south  face  of  apple  tree  used  for  satepost  bears  N.  30® 
45^  E.,  distant  22.5  feet;  iron  bench-mark  post  stamped 
**Prim.Trav.  Sta.  No.  23" 

Corner  to  sees.  4,  5,  8,  and  9,  T  road  west;  24  feet  north- 
west to  E.  Strickland's  mail  box;  24  feet  southeast  to 
cross  on  fence  post 


Latitude. 


39  45  48. 3 


Longitude. 


39  46  49. 1       82  45  17.7 


82  46  24.4 


39  45  22.  7  .     82  46  38.  0 


Geographic  positions  along  the  Baltimore  and  Ohio  Southwestern  llaUroad  ftetween  Scioto- 

lille  and  Lilly. 


station. 


Scioto vi He,  in  east  comer  of  W.  M.  Price's  property;  on 
north  side  of  Baltimore  and  Ohio  Southwestern  Rail- 
road just  off  of  right  of  way;  northeast  comer  of 
foundation  to  Sciotoville  Milling  Companv's  building 
bears  S.  6°  50^  E.,  distant  168.5  leet;  northeast  corner 
of  Baltimore  and  Ohio  Southwestern  Railroad  depot 
l)ears  S.  59°  W.,  distant  441.5  feet;  iron  bench-mark 
i>ost  set  42  inches  in  the  ground  stamped  **  Ptim.  Trav. 
Sta.  No.  26.*' 

Milepost  48,  road  crossing  north  and  south  600  feet  west  of. 

Slocum,  road  crossing  north  and  south  west  of  platform. . 

Slocum,  road  crossing  east  and  west  1  mile  east  of 

Milepost  45,  road  crossing  220  feet  south  of 

Trestle  No.  387,  road  crossing  under 

Lilly,  road  crossing  at  south  end  of  switch 

Lilly,  overhead  road  crossing  0.75  mile  northeast  of 


Latitude. 


Lonj^tude. 


o   /    // 

O   '     // 

39  45  37. 9 

82  53  26. 9 

39  My  05. 0 

82  52  14.  2 

39  45  59. 8 

82  50  32. 9 

39  45  58. 1 

82  49  39. 6 

39  46  29.  8 

82  49  16.  7 

39  46  36. 3 

82  48  27.  7 

39  47  06. 5 

82  47  46. 5 

39  47  31.8 

82  47  09.  7 
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Geographic  pogiiimm  along  the  Norfolk  and  Western  Railroad  hetvoeen  Doty,  jPorttmouihf 

and  SargenU, 


Station. 


Doty  station 

New  Boston,  road  crossing  just  west  of  Burgess  steel  plant 
(south  track) 

Norfolk  and  Western  shops,  road  crossing  north  and  south 
(south  track) 

Portsmouth,  Grallia  street  crossing  (south  track) 

Portsmouth,  northeast  comer  of  Tracy  Park;  northwest 
comer  of  brick  foundation  to  residence  on  southeast 
comer  of  Tenth  and  Findlay  streets  bears  8.  80°  W  E., 
distant  101.1  feet;  northeast  comer  to  foundation  of 
Tracy  monument  bears  S.  63°  30^  W.,  distant  261.9 
feet;  iron  bench  mark  post  stamped  "Prim.  Trav.  Sta. 
No.  27.'' 

Chillicothe  and  Portsmouth  pike  crossing 

Junction,  road  crossing  under  trestle  No.  1068;  700  feet 
north  of  (east  track) 


Latitude. 


o       /         // 

39  45  19. 5 

39  44  50.7 

39  44  28. 6 
39  44  15. 4 


Milepost  97,  private  road  crossing  870  feet  north  of  (west 
track) : 

Milepost  96  (east  track) 

Chillicothe  and  Portsmouth  pike  crossing  under  trestle 
No.  1081  (west  track) 

Davis  station 

Davis  station,  road  crossing  under  trestle  No.  1083, 1  mile 
north  of 

Schoolhouse,  private  road  crossing 

Milepost  90,  private  road  crossing  200  feet  south  of 

Lucasville,  at  southwest  comer  of  Purdue  Brothers'  roller 
mills,  southeast  comer  of  foundation  to  elevator 
bears  N.  58°  20^  W.,  distant  53.5  feet;  cross  on  south- 
west corner  of  foundation  to  roller  mills  bears  N.  1.4 
feet  distant;  iron  bench  mark  post  set  42  inches  in  the 
ground,  stamped  **  Prim.  Trav.  Sta.  No.  28." 

Milepost  88,  private  road  crossing  1,080  feet  south  of 


39  44  17.1 
39  44  44.  5 

39  45  43.  7 

39  46  53.  7 
39  47  33. 0 

39  48  38.  7 
39  49  34.  2 

39  50  28. 0 
39  51  07. 1 
39  IS2  13.  2 


Milepost  87,  Chillicothe  and  Portsmouth  pike  crossing 
northwest  and  southeast  630  feet  north  of 


Clifford  station 

Wakefield,  road  crossing  east  and  west  1  mile  south  of . . 
Wakefield,  road  crossing 


Wakefield,  Chillicothe  and  Portsmouth  pike  crossing  I 
mile  north  of 

Sargents  Pit,  private  road  crossing  760  feet  south  of  mile- 
post 81  near 


39  52  51.6 
39  53  45.  3 

39  54  48.  0 

39  55  29.  3 

39  57  14. 3 

39  58  13. 1 

39  58  57.  7 

39  59  38.0 


Longitude. 


O  /  // 

82  54  23.9 

82  56  08. 6 

82  57  25. 5 
82  58  35. 4 


82  59  40. 3 
82  59  32. 6 

82  59  28.  2 

82  59  07.  7 
82  59  09.  4 

82  59  05. 6 
82  58  57. 3 

82  59  03. 0 
82  59  12. 0 
82  59  38. 3 


82  59  44.  4 

83  00  05.1 

83  00  44.  4 
m  01  12. 4 
83  01  22. 6 
83  01  14.2 

83  01   19. 5 

83  01   21.0 
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Otographic  positions  along  highway  between  Portsmouth  and  JScioto,  trianguloHon  station, 

United  States  Coast  and  Geodetic  Survey. 


Station. 


Portsmouth,  south  end  of  wagon  bridge  over  Scioto  River. 

Bertha,  T  road  northwest  just  south  of ;  12  feet  north  to 
cross  on  post;  20  feet  east  to  cross  on  telephone  pole. . . 

Scioto  triangulation  station  (United  States  Coast  and  Geo- 
detic Survey);  on  land  of  George  Davis,  1.5  miles  west 
of  his  distillery  at  west  side  of  Scioto  River,  which  is 
about  1.5  miles  northwest  of  Portsmouth.  Station 
mark:  Center  is  marked  by  a  pottery  pvraraid  sunk  3 
feet  below  surface,  over  which  was  placed  a  6-inch  drain 
tile  pipe  2  feet  long  filled  with  concrete,  in  center  of 
which  is  an  iron  spike.  Four  4-inch  pipes,  each  filled 
with  concrete,  with  a  nail  marking  their  centers,  are, 
one  north,  6.29  feet;  one  south,  6.18  feet;  one  east, 
6.25  feet;  and  one  west,  6. 11  feet 


Latitude. 


38  43  53. 5 

39  44  51.5 


38  45  47.  7 


Longitude. 


O         '  /f 

83  00  40.  4 
83  01  50. 0 


83  03  03. 6 


MAHONING   AND  TRUMBULL  COUNTIES. 
WARREN  qUADBAN»LE. 

The  following  geographic  positions  were  obtained  from  primary 
traverse  run  in  1904  by  Mr.  J.  R.  Ellis.  The  line  starts  from  an 
adjusted  position  at  Phalanx  station,  runs  southward  over  the  Lake 
Erie,  Alliance  and  Wheeling  Railroad  through  Diamond,  and  connects 
with  adjusted  position  at  Deerfield.  A  line  was  also  run  from  an 
adjusted  position  near  Berlin  Center  east  over  highways  along  south 
border  of  quadrangle  to  Caniield;  thence  north  over  highways  to 
Ohlstown;  thence  north  over  Erie  Railroad,  and  was  tied  to  an  adjusted 
position  5  miles  east  of  Warren. 

Geographic  positions  along  the  Ijoke  Erie,  Alliance  and  Wlieeiing  Railroad. 


Station. 


Latitude. 


O  /  ff 

Phalanx  station,  bench  mark  No.  32 41  14  55.  7 

Briceville,  crossing  of  the  Lake  Erie,  Alliance  and  Wheel 

ing  Railroad  and  the  Erie  Railroa<l I  41  13  45.  6 

Road  crossing  east  and  west 41  13  16. 3 

Private  road  crossing  east  and  wej^t '  41  11  55.  6 

Newton  Falls,  road  crossing  320  feet  north  of  station 41  11  16. 5 

Newton   Falls,  road   crossing  north  and  south  1   mile 

south  of 41  10  34.5 


Lon^tude. 


80  57  17.3 

80  57  31. 1 
80  57  43.  6 
80  58  03.  2 
80  58  21.7 

80  59  01.7 


Bull.  276—05 ^9  • 
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Geographic  positions  along  highways. 


Station. 


Latitude. 


Schoolhouse,  crossroads;  31  feet  southwest  to  guidepost; 
27  feet  southeast  to  A.  L.  Bardos's  mail  box , 


Berlin  Center,  crossroads,  24  feet  southeast  to  pump,  90 
feet  northeast  to  comer  of  stone  porch 

Berlin  Center,  Pennsylvania  Railroad,  east  and  west 
road  crossing  1  mile  east  of 

Berlin  Center,  2  miles  east  of;  in  southwest  comer  of  H.  C. 
Beardsley's  farm  at  crossroads,  nail  in  root  of  hickory 
tree  bears  north  57°  3(y  E.,  distant  24.3  feet;  nail  in 
root  of  hickory  tree  bears  N.  26°  3(K  W.,  distant  8.5 
feet;  iron  post  stamped  "Prim.  Trav.  Sta.  No.  39" 

Ellsworth  Center,  crossroads;  40  feet  southwest  to  guide- 
post,  100  feet  northeast  to  iron  pump 

Meander  Creek,  center  of  bridge  over 

T  road  south,  42  feet  northwest  to  Peach  Hill  Coal  Co.*s 
mail  box,  32  feet  north  to  cross  on  picket  fence 

Canfield,  crossroads  1.5  miles  west  of;  40  feet  southwest 
to  guidepost,  36  feet  southeast  to  mail  box 

Canfield,  west  end  of  stone  water  trough  at  crossroads. . . 

Canfield,  crossroads  1  mile  north  of;  43  feet  southwest  to 
guidepost,  36  feet  northeast  to  telephone  pole 

Canfield,  T  road  west  2  miles  north  of;  36  feet  southwest 
to  corner  hedge  fence,  45  feet  northwest  to  hickory  post. 

Sample,  crossroads;  17  feet  southeast  to  guidepost,  52 
feet  northeast  to  churchyard  gate 


Austintown,  crossroads  1  mile  south  of;  33  feet  southeast 
to  corner  of  yard  fence,  35  feet  southwest  to  telephone 
pole 


Austintown,  iron  pump  at  crossroads , 

National  Sandstone  plant,  road  crossing  tramway  to. 
Ohlstown,  road  crossing  Erie  Railroad 


Mineral  Ridge,  in  southeast  corner  of  E.  R.  Edwards's 
farm  on  west  side  of  road;  northeast  comer  of  Andrew 
Armalio's  residence,  bears  S.  58°  W.,  distant  20.1  feet, 
southwest  corner  of  Erie  Railroad  depot,  bears  N.  2°  E. 
distant  355  feet,  iron  post  stamped  "Prim.  Trav.  Sta. 
No.  40" 

Road  crossing  east  and  west 

Niles  and  Mineral  Ridge  pike  crossing 

Niles,  crossing  of  Erie  Railroad  (branch)  and  Baltimore 
and  Ohio  Southwestern  Railroad 


o 

41 
41 
41 


/        If 
01  28. 1 

01  28.6 

01  28.5 


41  01  27. 3 


41 
41 


01  28.0 
01  29.8 


41  01  28.  7 


41 
41 

41 

41 

41 

41 
41 
41 
41 


01  29.3 

01  29.4 

02  39. 2 

03  20.4 

04  08.4 

05  02.  6 

05  58. 6 

06  50.2 

07  18.8 


41 
41 
41 


08  19. 3 

08  59. 3 

09  38.3 


41  10  34. 0 


Niles,  Cedar  street  and  Vienna  avenue,  21  feet  west  to 
stone  hitching  post,  45  feet  northeast  to  telephone  pole.    41 

Cwssroads 1 . .    41 

T  road  east,  25  feet  northwest  to  Hayrick's  mail  box,  27 
feet  southwest  to  front  yard  gate 


11  22.6 

12  19.4 


41  13  26.  2 


Longitude. 


80  59  11.4 
80  56  52. 2 
80  55  33.  7 


80  54  20.8 

80  51  27. 0 
80  50  18. 2 

80  48  34. 1 

80  47  16. 2 
80  45  38. 6 

80  45  38. 4 

80  45  38. 3 

80  45  42. 0 

80  45  46.0 
80  45  50. 0 
80  46  26. 1 
80  46  47.  8 


80  46  26. 0 
80  46  35.6 
80  46  07. 5 

80  45  20. 3 

80  45  11.9 
80  44  25.  2 

80  44  25.4 
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This  line  starts  at  an  adjusted  position  at  Phalanx  and  runs  east 
over  Erie  Railroad  and  highways  along  south  border  of  quadrangle  to 
a  point  4  miles  east  of  Warren. 

Geographic  positions  along  Erie  Railroad  between  Phalanx  and  Warren. 


Station. 

Phalanx  station,  road  crossing  of  Erie  Railroad  1  mile 
west  of 

Phalanx  station,  in  southeast  comer  of  G.  W.  Strong's 
yard;  southeast  comer  of  foundation  of  Strong's  house 
l>ears  N.  24°  20'  W.,  distant  95.5  feet;  north  rail  of 
north  irtLck  of  Erie  Railroad  at  road  crossing  bears  S.  6° 
4(K  E.,  distant  157.5  feet;  iron  popt  stamped  "Prim. 
Trav.  Sta.  No." 

Phalanx  station,  road  crossing  1  mile  east  of 

Milepost  48,  road  crossing  400  feet  east  of 

Milepost  49,  road  crossing  1,200  feet  west  of 

Jjeavittsburg,  road  crossing  just  west  of  station 

Milepost  51,  road  crossing  500  feet  east  of 

Warren  Tile  Co.,  road  crossing  north  and  south 


Latitude. 


O         f  K 

41  15  12.8 


41  14  55.  7 
41  14  37. 1 
41  14  22.  8 
41  14  17.9 
41  14  15.  7 
41  14  09.  7 
41  14  01.5 


Longitude 


o   /    // 

80  58  39. 8 


80  57  17.3 
80  56  04.  4 
80  55  03.  5 
80  54  18. 5 
80  52  50. 3 
80  51  38. 3 
80  50  09.  7 


Geographic  positions  along  highways. 


statiou. 


Latitude. 


Warren,  copper  holt  in  south  meridian  stone  in  court- 
house 


,  coppei 
yaro . . 


ff 


Warren,  Market  street  crossing  Pittsburgh,  Painesville 
and  Fairport  Railroad 

Mosquito  Creek,  crossroads  0.5  mile  west  of;  30  feet  north 
to  mail  box,  36  feet  southeast  to  mail  box 

Crossroads,  in  southwest  comer  of  Z.  T.  Ewalt's'ganlen 
on  north  side  of  road  just  west  of;  northwest  corner 
foundation  of  Ewalt's  new  house  bears  N.  43°  30^  W., 
distant  83.6  feet;  southwest  comer  of  foundation  to 
porch  of  Ewalt's  old  house  bears  S.  89°  10^  E.,  dis- 
tant 208.6  feet;  iron  post  stamped  "Prim.  Trav.  Sta. 
No.  33" 


41  14  11.6 


41  14  10.  8 


41  14  13.8 


41  14  18.0 


Longitude. 

O         f  ff 

80  49  06.  8 
80  48  13.0 
80  45  58. 0 


80  44  27. 9 


JACKSON,  PIKE,  AND   ROS8   COUNTIES. 
WATERLT  QUADBANULE. 

The  line  starts  from  primary  traverse  station  No.  15  (near  nortli- 
west  corner  of  quadrangle)  and  follows  the  Chillicothe  and  Portsmouth 
pike  south  to  Waverly ;  thence  south  along  Norfolk  and  Western  Rail- 
road to  Sargents;  thence  east  along  highways  to  Glade;  thence  north 
along  highway  to  tie  point  at  Gillespieville. 
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Geographic  pomtions  aloug  highways. 


station. 


Latitude. 


Longitude. 


Waller,  forks  of  road  about  2  miles  south  of;  45  feet  west 
to  G.  W.  Bender's  mail  box;  40  feet  northeast  to  cross 
on  telephone  pole 

Milepost,  **  Waverly,  8  miles,'*  center  of  Chillicothe  and 
Portsmouth  pike 


T  road  west,  15  feet  east  to  cross  on  gatepost,  27  feet 
southwest  to  cross  on  white  oak  tree 


Hermit  Cave,  road  east  near,  15  feet  northwest  to  south- 
west comer  of  bridge,  30  feet  southeast  to  mail  box. . . 

Coler's  store,  T  road  northeast,  30  feet  east  to  pump,  27 
feet  to  arrow  on  telephone  pole 

Alma,  T  road  west  about  1  mile  south  of;  36  feet  south- 
east to  cross  on  telephone  pole 

Waverly,  dirt  road  northeast,  2  miles  north  of;  15  feet 
east  to  cross  on  board  fence,  21  feet  northwest  to  cross 
on  telephone  pole 

Waverly,  T  road  west  0.75  mile  north  of;  15  feet  east  to 
cross  on  telephone  pole;  18  feet  northwest  to  northeast  | 
comer  of  bridge 

Waverly,  in  west  corner  of  court-house  yard,  west  corner 
of  foundation  to  court-house  bears  S.  62°  50'  K.,  distant 
31.7  feet;  comer  iron  fence  post  to  court-house  yard 
bears  W.  2.9  feet,  iron  bench  mark  post  set  36  inches 
in  ground  stamped  "Prim.  Trav.  8ta.  No.  16" 


39  14  53.  4 
39  14  06.  7 
39  13  20.0 
39  11  53.9 
39  11  02.8 
39  10  31. 5 

39  09  05. 9 

39  08  18. 0 


39  07  33. 8 


82  58  50. 9 
82  59  03.  7 
82  59  01. 9 
82  58  43.  7 
82  58  34.  2 
82  58  30. 6 


82  58  37. 8 

9 


82  58  55. 9 


82  59  04. 0 


Geographic  positions  along  the  Xorfolk  and  Wcxkm  Railroad  between  Glen  Junction  and 

Sargent  station. 


station. 


Latitude. 


Glen  Junction,  crossing  of  Norfolk  and  Western  and  De- 
troit Southern  niilroads 


Chillicothe  and  Portsmouth  pike  crossing 

Milepost  634,  600  feet  north  of;  private  road  crossing 

Glen  Junction,  private  road  crossing  2.75 miles  south  of.. 

Piketown  station,  road  crossing  1()5  feet  north  of 

Piketown,  crossing  Chillicothe  and  Portsmouth  pikes  1 
mile  south  of 

Switch  block  to  spur 

Sargents,  road  crossing  east  and  w^est  1  mile  north  of 

Sargeiits  station,  1,200  feet  north  of;  in  southwest  corner 
ot'  Mrs.  Carrie  Sargent's  farm ;  on  east  side  of  Chillicothe 
and  Portsmouth  pike;  wire  nail  in  cross  cut  in  west 
face  of  sugar  niaple  tree  lx»ars  S.  88°  05^  K. ;  9  feet  south- 
west to  comer  post  to  southwest  corner  of  Mrs.  Sar- 
gent's farm;  iron  bench-mark  post  stamixjd  "Prim. 
Trav.  Sta.  No.  17" 


Longitude. 


// 


39  06  48. 4 
39  05  53. 6 
39  05  09. 3 
39  04  34. 3  i 
39  03  51.0  ' 

39  03  14.  6 
39  02  ;M.  9 
39  01  20. 9 


39  00  39. 1 


82  58  41. 5 
82  58  21.0 
82  59  03. 0 

82  59  39.  7 

83  00  50. 3 

82  01  09.9 
82  01  35.  3 
82  01  32.  7 


82  01  24. 8 
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Geographic  pofsUions  along  highunys. 


station. 


Latitude. 


Longitude. 


iShyville,  forks  of  road  0.25  mile  southeast  of;  24  inches 
Houthwest  to  (TOSS  on  corner  fence  post,  18  inches  west 
to  south  end  of  culvert 


C'hurch,  intersection  of  wads  north  of;  27  feet  northwest 
to  cross  on  liickory  tree,  27  feet  east  to  cross  on  small 
black  oak 


Bobs,  road  west  about  0.5  mile  northeast  of;  21  feet  west 
to  cross  on  large  white  oak  tree,  22  feet  east  to  cross  on 
comer  fence  post 

Beaver,  intersection  of  roads  5  miles  west  of;  18  feet 
southeast  to  guide  post,  18  feet  southwest  U)  cross  on 
small  oak  tree 


Beaver,  crossroads,  at  Amiinstrout  schoolhouse,  4  miles 
west  of;  21  feet  southeast  to  corner  fence  post,  30  feet 
southwest  to  cross  on  board  fence 


Beaver,  2.5  miles  west  of;  church  at  crossroads,  in  north- 
east corner  of  churchyard ;  cross  cut  on  northeast  cor- 
ner of  foimdation  to  church  l>ears  S.  56°  15^  W.,  dis- 
tant 27.8  feet;  2  nails  in  blaze  on  west  face  of  locust 
tree  in  nortlieast  corner  of  churchyard  Iwars  S.  82°  SO'' 
E.,  distant  6.5  feet;  iron  l)ench-mark  i)ost  set  42  inches 
in  the  ground,  stamped  "Prim.  Trav.  Sta.  No.  18" 


o       /         n 

39  00  27.  7 


39  00  50. 1 


39  01  40. 6 


39  02  05. 0 


39  02  00. 2 


39  01  56.  7 


o        /  // 

82  59  07.  8 


82  57  05. 9 


82  56  07.  7 


82  55  17. 8 


82  54  05. 3 


82  52  43. 8 


Geographic  positions  along  the  Detroit  Southern  Railway  between  Beaver  and  Glade. 


station. 


Beaver,  Beaver  and  Waverly  pike  crossing  Detroit  South- 
ern Kailroad,  1.5  miles  west  of 


Latitude. 


Beaver,  road  crossing  north  and  south,  1  mile  west  of 

Beaver  station,  road  crossing  north  and  south,  35  feet 
east  of 


Beaver,  road  crossing  north  and  south  at  east  end  of  sid- 
ing  


Glade,  private  road  crossing  0.75  mile  west  of 
Glade,  north  and  south  road  crossing 


O         /  /' 

39  01  53. 9 
39  01  40. 6 

39  01  25.  2 

39  01  18.  3 
39  00  59.  2 
39  00  48.  9 


Longitude. 


o      /        // 

82  51  30. 2 
82  50  47. 6 

82  49  39.  2 

82  49  08. 6 
82  47  44. 1 
82  46  58. 4 


Oeographiv  poi^itions  along  highways. 


Station. 


Salem  Church,  intersection  of  roads  at  bridge,  0.25  mile 
north  of;  35  feet  west  to  northeast  comer  of  bridge 

Hoover*s  (H.  B. )  residence,  road  east  through  gate  at 
bridge;  18  feet  southeast  to  cross  on  butternut  tree,  16 
feet  northeast  to  cross  on  locust  tree 


Latitude. 


39  01  34.  4 


39  02  29. 5 


39  03  29.  0 


Longitude. 


o        /  // 

82  47  12.9 


82  45  42. 0 


82  46  38.5 


Road  southwest;  33  feet  southwest  to  cross  on  corner 
fence  post,  30  feet  west  to  cross  on  corner  fence  post. .. 

Bethel  Church,  T  road  east  at;  22  feet  north  to  mail  box,  \ 

27  feet  weift  to  cross  on  rail  fence \   ^9  0*i4%.'i\    '^^  \^  \\A 


134        PBIMAEY   TBI  ANGULATION    AND   PRIMAJ&Y    TRAVERSE. 

Geographic  positions  along  highivays — Continued. 


Station. 


Schoolhouse,  intersection  of  roads  just  south  of;  43  feet 
south  to  C.  L.  G rover* 8  mail  box,  15  feet  southwest  to 
cross  on  board  fence 


Latitude. 


Vance's  store,  T  road  west  1.5  miles  south  of;  10  feet 
southwest  to  M.  A.  Harper's  mail  box,  18  feet  ea«t  to 
cross  on  fence  post 

Vance's  store  or  Eastbrooke,  T  road  west;  15  feet  north- 
east to  door  of  store,  24  feet  southwest  to  cross  on  front- 
yard  gatepost 

Bridge,  road  southeast;  27  feet  to  northeast  comer  of 
bridge;  15  feet  northeast  to  cross  on  small  sycamore 
tree 


Limerick,  in  southeast  corner  of  T.  J.  Beatty's  garden, 
southeast  corner  of  foundation  to  Beatty's  residence 
bears  N.  34°  W.,  distant  81  feet;  center  of  commis- 
sioners' plate  on  north  truss  of  bridge  over  Pidgeon 
Creek  bears  south  63°  30^  E,,  distant  96.1  feet;  iron 
bench-mark  post  set  40  inches  in  the  ground,  stamped 
*'Prim.  Trav.  Sta.  No.  19" 


Limerick,  intersection  of  roads  1.5  miles  north  of;  12  feet 
southwest  to  mail  box,  27  feet  nortlieast  to  cross  on 
locust  tree  at  comer  of  fence 


Springer,  T  road  east  1  mile  southwest  of;  20  feet  north- 
east to  cross  on  gatepost,  30  feet  west  to  crass  on  board 
fence 


Springer,  T  road  west  at;  JW  feet  west  to  cross  on  tele- 
phone pole,  50  feet  southeast  to  cross  on  telephone  pole . 

McGill's  store,  intersection  of  roads;  40  feet  northeast  to 
east  corner  of  bridge,  40  feet  southwest  to  store  door . . . 

Cemetery,  intersection  of  roads  about  4Q0  feet  east  of;  18 
feet  east  to  cross  on  rail  fence,  15  feet  northwest  to 
west  end  of  small  stone  culvert 


T  road  west  at  line  between  Jackson  and  Benton  coun- 
ties; 27  feet  southwest  to  cross  on  walnut  tree;  45  feet 
northwest  to  cross  on  corner  fence  post 


o         ^  // 

39  04  25.6 


39  04  54. 0 


39  06  14.  7 


39  06  57. 1 


39  07  31.4 

39  08  43. 6 

39  09  46. 5 
39  10  20. 9 
39  11  15. 1 

39  11  28. 1 

39  12  27.  6 


Longitude. 


o       /         // 

82  46  11.0 


82  45  53. 1 


82  45  19. 4 


82  45  09. 6 


82  45  01.4 
82  45  08. 1 

82  45  54. 1 

82  44  45.  2 
82  45  04. 5 

82  45  39. 6 

82  45  39. 0 


Geographic  positions  along  the  Baltimore  ami  Ohio  SonthweMeni  Hailroad  between  West 

Junction  and  Vigo. 


Station. 

TrfJtItude. 

Longitude. 

West  Junction,  overhead  road  crossing  about  0.25  mile 
east  of 

O          /          ff 

39  13  02.  6 
39  13  58.  3 

39  14  52.  2 

o         /        // 

82  45  50. 1 

Milepost  111,  road  crossing  330  feet  southeast  of 

82  46  52. 9 

Vigo  station,  road  crossing  north  and  south  90  feet  south- 
east of 

82  47  33.5 

MAHONING    AND   TRUMBULL   COUNTIES. 
YOliJiOSTOWN  qUADBAXULE. 

The  following  geographic  ix)sitions  were  obtained  by  primary  trav- 
erse run  in  1904  b}^  Mr.  J.  R.  Ellis.     A  line  starts  from  an  adjusted 
position  5  mUes  oust  of  Warren  and  follows  highways  east  through 


OHIO. 
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Paynes  Corners  to  Sharon,  where  it  ties  to  boundary  monument  No. 
51  on  Ohio-Pennsylvania  State  line.  A  line  was  also  run  west  from 
Ohio-Pennsylvania  State  line  boundary  monument  No.  65i  near  Low- 
ellville  along  highways  near  south  border  of  quadrangle  to  Cantield. 

Geographic  pomtions  along  highways. 


station. 


Warren,  XJ.  S.  B.  M.  Post  No.  33,  5  miles  east  of 

T  road  north  at  shops,  2S  feet  northwest  to  mail  box,  42 
feet  northeast  to  blacksmith  shop  (southwest  comer  of ) . 

Schoolhouse  No.  7,  T  road  north 

Vienna  crossroads;  T.  4  N.,  R.  2.  W.,  comer  to  sees.  17, 
18,  27,  and  28 

Vienna,  1.5  miles  east  of;  in  northeast  corner  of  New- 
man's farm  at  crossroads,  nail  in  west  part  of  lai^e 
maple  tree  on  north  side  of  road  bears  N.  64°  20'  K, 
distant  110.4  feet,  cross  on  south  end  stone  culvert 
bears  N.  75°  30^  W.,  distant  96.7  feet,  iron  post 
stamped  **Prun.  Trav.  Sta.  No.  41'* 

Paynes  Comers,  crossroads;  42  feet  northwest  to  guide- 
poet,  30  feet  southwest  to  west  end  stone  culvert 


T.  4  N.,  R.  1  W.,  corner  sees.  14  and  23,  T  road  north,  19 
feet  northeast  to  east  end  of  box  culvert 


Brookiield,  T  road  north  at,  33  feet  northwest  to  guide- 
board  on  telephone  pole,  36  feet  south  to  iron  pump. . . 

Schoolhouse,  road  northwest  about  600  feet  east  of,  35 
feet  north  to  guidepost,  24  feet  south  to  cross  on  fence  . 

Sharon,  Ohio-Pennsylvania  State  boundary  monument 
No.  51  on  High  street  in  west  part  of 

Ohio-Pennsylvania  State  line  monument  No.  65J 

T.  1  N.,  corner  sees.  49,  50,  55,  and  57,  T  road  north  at 
schoolhouse 


Crossroads  at  schoolhouse,  comer  to  sees.  34,  35,  42,  and 
43,  36  feet  southeast  to  guidepost,  33  feet  northwest  to 

post 


T.  1  N.,  comer  sees.  15,  16,  25,  and  26,  T  road  north,  24 
feet  northeast  to  mail  box,  30  feet  south  to  cross  on  cor- 
ner fence  post 

Poland,  T  road  northeast  at  Bishop's  Hotel,  33  feet  east 
to  lamp-post,  39  feet  north  to  hotel  signpost 

Poland,  1  mile  west  of;  in  southea^^t  corner  of  Joseph 
Hitchcock's  farm,  at  crossroads,  iron  guidepost  bears 
S.  89°  25^  W.,  distant  58.6  feet;  southwest  corner  of 
Hitchcock's  residence  bears  S.  38°  15'  W.,  distant  173 
feet,  iron  post  stamped  **  Prim.  Trav.  Sta.  No.  42" 

Oakland,  road  crossing  Youngstown  Southern  Railroad. . . 

Sithoolhouse,  T  road  north;  32  feet  northwest  to  John 
Hitchcock's  mail  box,  20  feet  northeast  to  northwest 
comer  culvert 

Canfield,  crossroads  2i  miles  east  of;  19  feet  southeast  of 
mail  box,  42  feet  northwest  to  cross  on  fence  post 

Canfield,  crossroads  at  schoolhouse  1.5  miles  east  of 

Canfield,  weet  end  of  water  trough  at  crossroads 


Latitude. 


O  /  ff 

41  14  18.0 

41-  14  12. 8 
41  14  17.8 

41  14  15.9 


Longitude. 


41   14  15. 


41  14  09.  2 


41  14  07.  6 

41  13  55. 1 
41  01  27.  3 


41  01  25. 5 


41  01  25. 1 


41  01  25.  3 


41  01  27;  5 
41  01  27.6 

41  01  28.2 


o        /         /r 

80  44  27. 9 

80  42  45. 7 
80  41  24. 3 

80  39  49.  7 


80  38  11.5 


41  14  13.2  I     80  37  01.6 


80  a5  50.  2 


41  14  02.  7       80  34  05.  5 


80  31  55. 9 

80  31  09.  2 
80  31  08. 9 


41  01  25. 9       80  32  37.  6 


80  34  03.  2 


80  35  29.5 


80  36  49.  8 


80  38  04.  0 
80  39  18.  3 

80  40  55.  7 


41  01  28.  7       80  42  40.  8 
41  01  29.0  I     80  44  13.2 
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PENNSYIiVANIA. 

TRIANGULATION  STATIONS. 

JUNIATA   AND   PERRY  COUNTIES. 
LOYHYILLK  AND  HONEYGBOYE  4^UADRANtiLE8. 

Control  for  these  two  quadrangles  was  obtained  in  September,  1904, 
by  Mr.  George  T.  Hawkins,  topographer,  who  extended  triangulation 
westward  from  stations  Newport  and  Peters.  In  addition  to  reoc- 
cupying  these  Mr.  Hawkins  selected,  built,  and  occupied  six  new 
stations. 

BIG   KNOB,    PERRY   COU^'TY. 

On  spur  of  Tuscarora  Mountain,  about  3  miles  northwest  of  Blair, 
Pa.  It  is  reached  by  going  1  mile  on  Newport  road  and  turning  to 
left  through  lane  up  to  top  of  ridge  by  wood  road,  then  going  1  mile 
west  along  ridge  to  signal. 

Signal:  Red-oak  tree  8  inches  in  diameter. 

Station  mark:  A  bronze  triangulation  tablet  cemeneted  in  solid  rock. 

Reference  marks:  The  red-oak  signal  tree;  true  azimuth,  123^  56'; 
distance,  14  feet  from  station  mark. 

[Latitude  40°  21'  37.42'^     Longitude  77°  32'  46.05'''.] 


To  .station— 

• 

Azimuth. 

o           /         // 

52  47  07 
150  58  40 
225  00  15 
276  22  09 

Back  azimuth. 

Log.  distance. 

Blair 

o          /        // 

232  41  32 

:i30  55  51 

45  05  22 

96  29  36 

Meters. 
4. 18586 

8hade 

4. 10210 

Tuscarora 

4. 19821 

Bowers 

4. 21447 

BLAIB,    FRANK LIX-JUNI ATA   COUNTY    LINE. 

(Not  occupied.) 

On  a  knob  on  the  Tuscarora  ridge,  about  2  miles  east  of  Blair,  Pa. 
The  knob  was  nearly  cleared  of  timber  and  one  tree  left  for  signal, 
with  white  flag  in  top.  The  point  is  reached  by  going  about  1.5  miles 
southeast  on  road  from  Blair  to  old  sawmill,  then  up  the  mountain  on 
foot. 

Station  mark:  The  lone  signal  tree. 

[Latitude  40°  16'  36.30".     Longitude  77°  41'  23.18".] 


To  station- 

Azimuth. 

Back  azimuth. 

O            t         II 

16  35  44 
52  47  07 

Log.  distance. 

Shade 

o        /       n 

196  32  58 
232  41  32 

MtieT». 
4.  32693 

Big  Knob 

4.18586 

PENNSYLVANIA. 
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BOWERS,    PERRY   COUNTY. 

About. 3  miles  southwest  of  Loysville  by  road,  on  land  owned  by 
Sam  Waller,  about  0.25  mile  east  of  Waller's  house.  It  is  nearly  3 
miles  west  by  road  from  Landisburfjf,  on  east  side  of  fence  row 
between  fields.  It  is  much  lower  than  surrounding  timbered  hills, 
but  overlooks  much  of  surrounding  country. 

Station  mark:  A  marble  post  6  by  6  by  30  inches  set  24  inches  in 
ground  and  resting  on  solid  rock. 

[Latitude  40°  20^  37.92^-'.     Longitude  77°  2V  16.06^^] 


To  station- 


Big  Knob 

TuBcarora 

Esohol .• 

Newport 

Peters 


Azimuth. 


96  29  36. 00 
158  34  55.  74 
206  00  35.  75 
237  09  00. 95 
264  24  56.  20 


Back  azimuth.      '  hog.  distance. 


O            /               II 

276  22  09. 00 

338  32  35. 58  i 

26  03  00. 42 

57  17  39. 23 

84  35  54. 16 

Meters. 
4.  21447 
4.14465 
4. 0791292 
4.3508360 
4. 3818308 


ESCHOL,    PERRY   COUNTY. 

In  cleared  field  100  yards  west  of  road  and  0.25  mile  northwest  of 
forks  of  road,  li  miles  southeast  of  village  of  Eschol,  nearly  2  miles 
northwest  of  Mansville,  and  4i  miles  northeast  of  EUiottsburg. 

Signal:  A  lumber  tripod. 

Station  mark:  A  marble  post  6  by  6  by  30  inches  set  26  inches  in 
the  ground. 

[Latitude  40°  26^  27.46'-'.     Longitude  77°  17^  32.82'-'.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Bowers  

O           1              II 

26  03  OO.  42 
102  03  45. 00 
264  13  22. 18 

O            /               II 

206  00  35.  75 

281  58  59.  85 
84  19  36. 14 

Meters. 
4.  0791292 

Tuscarora 

4. 0248510 

Newport 

4. 1352045 

NEWPORT,  PERRY   COUNTY. 

Situated  on  timbered  ridge  2  miles  south  of  Newport.  The  summit 
was  cleared  of  timber  and  lone  oak  tree  8  inches  in  diameter  was  left 
standing  on  the  highest  point.  It  can  be  reached  by  following  Dun- 
cannon  road  li  miles  south  from  Newport  to  old  sawmill  site,  thence 
southwest  by  trail  to  summit. 
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Station  mark:  Center  of  lone  signal  tree. 

[Latitude  40°  27^  11.6^^     Longitude  77°  07'  56.4'^] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

O           /                /' 

o       /          // 

Meters. 

Bowers 

57  17  39.23 
84  19  36. 14 
92  06  37. 12 

237  09  00. 95 
264  13  22. 18 
271  55  37. 90 

4.3508360 

Eschol 

4.1352045 

Tuscarora 

4. 3793545 

Milleretown 

167  04  02. 00 

347  02  41. 00 

4.11684 

Spruce 

217  36  06. 00 

37  39  10. 00 

4. 03919 

Peters 

332  33  37. 00 

152  35  57. 00 

4.04464 

PETERS,  PERRY   COUNTY. 

Situated  on  Peters  Mountain,  about  4  miles  west  of  Duncannon; 
about  2  acres  cleared  of  timber  and  lone  pine  tree  24  indhes  in  diame- 
ter left  standing  for  signal. 

Station  mark:  A  copper  bolt  cemented  in  solid  rock. 

Reference  mark:  The  lone  signal  tree,  true  azimuth  331^  09'.  4  feet 
distant. 

[Latitude  40°  21'  52. 7'^     Longitude  77*'  04'  19.9''.] 


To  station- 

Azimuth. 

Back  azimuth. 

O            /                " 

264  24  56.  20 

290  04  20. 12 

332  33  37. 00 

4  54  14.  00 

Log.  distance. 

Bowers 

O          /                If 

84  a5  54. 16 
110  17  38.  74 
152  35  57. 00 
184  53  30. 00 

Meters. 
4. 3818:^08 

Tuscarora 

4. 4907718 

NewDort 

4.04464 

Soruce 

4.26888 

SHADE,  MIFFLIN-JUNIATA    COUNTY    LINE. 

On  Shade  Mountain,  on  land  owned  by  Alexander  Anderson,  about 
2  miles  northwest  of  Reedsgap  post-office  and  about  3  miles  nearly 
west  of  McCo^'town.  Timber  on  summit.  Go  from  Reedsgap  0.75 
mile,  then  turn  along  road  to  right  opposite  signal  and  walk  to  top. 

Signal:  Hickory  tree  20  inches  in  diameter. 

Station  mark:  A  bronze  tablet  cemented  in  solid  rock. 

[Latitude  40°  27'  35.98".     Longitude  77°  37'  06.54".] 


To  station— 

Azimuth. 

Baclc  azimuth. 

Log.  distance. 

Blair 

O           /          W 

16  35  44 
269  37  42 
330  55  51 

o        t       n 

196  32  58 

89  45  38 

150  58  40 

Meiers. 
4. 32693 

Tuscarora 

4.23803 

Big  Knob 

4. 10210 

I 

PENNSYLVANIA. 
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TU8CARORA.  JUNIATA-PERRY   COUNTY    LINE. 


On  summit  of  Tuscarora  Mountain  5  milen  by  road  from  Ickesburg. 
To  reach  signal  go  from  Icke^burg  on  Port  Roj^al  road  to  fork  of  road 
near  summit,  and  0.25  mile  above  spring  take  left  hand  and  follow  top 
of  ridge  along  old  wood  road  to  signal.     Instrument  elevated  38  feet. 

Station  mark:  Pine  tree  with  target  on  top.  One  hundred  feet 
north  of  wood  road. 

Reference  mark:  A  bronze  tablet  8  feet  due  northeast  of  signal  tree. 

[Latitude  40°  2V  38. g?''^     Longitude  77°  24^  52.32''''.] 


To  station- 


Azimuth. 


n 


BigKnob 46  05  22.00 

Shade 89  45  38.00 

Newport 271  55  37.90 

Eechol 281  58  59.85 

Peters /  290  (H  20.12 

Bowers :i;«  32  35.58 


Back  azimuth. 


Log.  distance. 


It 


225  00  15. 00 
269  37  42. 00 
92  06  37. 12 
102  03  45. 00 
110  17  38.  74 
158  34  55.  74 


Meters. 
4. 19821 
4.23803 
4.  3793545 
4. 0248510 
4. 4907718 
4.14465 


FRANKLIN   COUNTY. 
SHlPPENKBUBti  QUADRANGLK. 

In  August,  1904,  Mr.  George  T.  Hawkins  selected  and  occupied 
three  new  triangulation  stations  for  the  control  of  this  quadrangle, 
based  upon  Chambersburg  and  Parnell  United  States  standard  datum. 

CHAMBERSBURG,  FRANKLIN   COUNTY. 

The  lialcony  of  the  clock  tower  on  the  county  court-house  at  Cham- 
bersburg was  occupied,  and  the  angles  were  reduced  to  center  of  tower. 
Station  mark:  Center  of  clock  tower. 

[Latitude  39°  56^  15.41'^     longitude  77°  39^  39.62^^] 


To  station— 


Strasburg.. 
Roxburv  .- 
Timl^r  Hill 

Parnell 

Qiiirauk 

Alto 


Azimuth. 

B&vk  azimuth. 

IxjK.  dL«*tanco. 

O           '                " 

O     /       ff 



Meter*. 

;49  15  58. 62 

329  12  37.23 

4. 1623856 

182  36  06. 00 

2  3(i  35. 00 

4. 37343 

227  17  34.  80 

47  22  24.  60 

4. 1629694 

82  25  31.  4 

262  17  45.  3 

4. 2405209 

334  33  43.  9 

154  39  25.  8 

4. 4715130 

316  52  07.6 

136  56  56.7 

4. 1954468 
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PARNEI.L,  FRANKLIN    COUNTY. 

On  mountain  locally  known  by  same  name,  about  9  miles  west  of 
Chambersburg  and  3  miles  east  of  Fort  London. 

Theodolite  elevated  24  feet  on  top  of  stump  of  a  tree;  sight  lines 
were  cut  through  timber  to  other  stations. 

Station  mark:  A  bronze  tablet  stamped  "U.  S.  Geological  Survey — 
Pennsylvania,''  cemented  in  solid  rock. 

[Latitude  39°  55^  00.42'-'.     Longitude  77°  51^  45.82^-'.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Fairview 

Cove 

O            f             ff 

17  36  22.  3 
44  49  11.6 
88  07  15.  8 
262  17  45.3 
287  59  23. 8 
309  04  53.  8 
340  38  14. 6 
213  27  30.29 
246  20  39.  85 

O            f             ff 

197  32  15. 8 

224  41  37.  6 

268  03  34.  2 

82  25  31. 4 

108  11  58.4 

129  18  20.6 

160  42  52.  2 

33  31  55.57 

66  33  16. 13 

Meters. 
4.  4822860 
4. 3790001 

Pike 

3. 9142524 

Chaiuboreburir 

4.  2405209 

Alto 

4. 4687745 

Quirauk 

4. 5874493 

Martin 

4.4941249 

Strasbunr 

4.  2491919 

Timber  Hill 

4. 4839373 

ROXKURY,  FRANKLIN  COUNTY. 

(Not  occupied.) 

On  the  first  ridge  northwest  of  valley  on  well-known  knob  of  that 
name.  All  timber  was  cleared  from  summit  and  one  tree  left  for 
signal. 

Station  mark:  Lone  signal  tree. 

Reference  mark:  Tablet  cemented  in  solid  rock  4  feet  southeast  of 
signal. 

[Latitude  40°  09^  00. 74^"^     Longitude  77°  :^8'  54. 28^^] 


To  station — 

Chambersburg 

Strasburg 

Timber  Hill 


Azimuth. 

Brtclc  azimuth. 

Log.  distance. 

i)            /          // 

o          9       n 

Meteti. 

2  36  35 

182  36  06 

4.  37343 

37  25  40 

217  21  49 

4. 14580 

324  59  40 

145  04  01 

4.  22450 

STRA8BrR(t,    FRANKLIN   COUNTY 


On  northeast  end  of  long  ridge  2  miles  south  of  west  from  Upper 
Strasburg  and  1  mile  southeast  of  where  road  crosses  mountain. 
Instrument  elevated  35  feet. 


PENN8YLV  AIHA . 
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Station  mark:  Tall  black  oak  tree  trunk  used  for  theodolite  support. 

Reference  mark:  A  cross  on  a  stone  post  of  the  United  States  Coast 

and  Geodetic  Survey  set  in  the  ground  17.5  feet  east  of  station  mark. 

[Latitude  40°  O:^  00. 35^^     Longitude  77°  44^  52. 97^^] 


To  station— 

Azimuth. 
/ 

O           /              II 

1        33  31  55. 57 
217  21  49.  00 
278  10  3:i  96 
329  12  37.23 

Rnrk  azimuth. 

O           1               II 

213  27  30.  29 
37  25  40. 00 
98  18  45. 67 

149  15  58.62 

Log.  distance. 

Pamell 

Roxbury 

Timber  Hill 

Meters. 
4.  2491919 
4. 14580 
4.  2627043 

Chauibersburg 

4. 1623856 

TIMBER   HILL,    FRANKLIN   COUNTY. 

On  hill  of  same  name  about  1.5  miles  south  of  Shippensburg  on  land 
owned  by  Mr.  John  Plaster. 

Station  mark:  A  lone  hickory  tree  near  west  edge  of  a  cleared  field. 

Reference  marks:  A  cross  cut  in  limestone,  11.4  feet  distant  from 
signal,  bearing  S.  38^  W. 

[Latitude  40°  OV  35.22^^     Longitude  77°  32^  OSSV'.] 


To  station- 


Azimuth. 


Rack  azimuth.      '  Log.  distance. 


Chambersburg 

Parnell 

Strasboi^ 

Roxbury 


o         /            // 

47  22  24. 60 

66  33  16. 13 

98  18  45.  67 

145  04  01.00 

11 


227  17  34.80 
246  20  39. 85 
278  10  33. 96 
324  59  40.  00 


Mcien. 
4. 1629694 
4. 4a39373 
4. 2627043 
4.22450 


PRIMARY  TRAVERSE. 


LAWKENCE   AND  MERCER   COUNTIES. 
.\ESHA!SNO(K  qi  ADRAIStiLE. 

The  following  geographic  positions  were  obtained  by  primary  tra- 
verse run  in  1004  by  Mr.  J.  K.  Ellis.  The  line  starts  from  a  position 
at  Sharon  on  the  Ohio-Pennsylvania  State  line  and  follows  highway  s 
east  to  Mercer;  thence  south  over  highways  and  the  Pennsylvania 
Railroad  through  Volant  to  McC'aslin;  thence  west  over  highways 
through  Newcastle  and  Edinburg,  and  ties  to  Ohio-Pennsylvania  State 
line  monument,  No.  65i,  at  Lowellville. 
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Geographic  positions  along  highways. 


station. 


Sharon,  Ohio-Pennsylvania  State  line  monument  No.  51 . 

Sharon,  T  road  south  at  Baptist  Church  in  east  part  of . . . 

Sharon,  crossroads  2  miles  east  of;  30  feet  southeast  to 
guidepost , 

Sharon,  T  road  near  school  house,  8  miles  east  of;  30  feet 
northwest  to  comer  fence  post,  24  feet  northeast  to 
W.  Kerr's  mail  box 


Sharon,  crossroads  4  miles  east  of;  40  feet  southwest  to 
to  guidepost,  25  feet  northeast  to  D.  De  Forests'  mail 
box 


T  road  north,  12  feet  southeast  to  mail  box,  30  feet  north- 
east to  cro?8  on  telephone  pole 

Crossroads,  25  feet  southwest  to  pump,  40  feet  northeast 
to  signboard 

T  road  south,  22  feet  southwest  to  west  end  of  culvert  . . . 

Charleston,  crossroads  0.75  mile  west  of;  20  feet  north- 
west to  Reno's  mail  box,  30  feet  northeast  to  cross  on 
telephone  pole 

Hill  or  Charleston,  on  property  of  Mrs.  Mary  Buchanon; 
cross  on  northeast  corner  of  stone  foundation  Buch- 
anon Hotel  bears  S.  2°  45^  E.,  distant  17.6  feet;  south- 
east comer  of  stone  foundation  to  E.  A.  Beals's  store 
bears  N.  54°  10^  \V.,  distant  110.5  feet;  in  top  of  sand- 
stone post,  aluminum  tablet  stamped  **Prim.  Trav. 
Sta.  No.  1" 

Charleston,  crossroads  1  mile  east  of;  36  feet  southwest 
to  guidepost,  25  feet  southeast  to  south  end  of  culvert. . 

Road  south,  20  feet  north  to  property  of  W.  H.  Wallace, 
30  feet  southwest  to  west  end  of  culvert 


Latitude. 


Mercer,  crossroads  3.75  miles  east  of;  27  feet  north  to 
guidepost,  22  feet  southwest  to  cross  on  telephone  pole. 

T  road  north,  30  feet  northwest  to  cross  on  rail  fence,  24 
feet  south  to  cross  on  west  rail  fence  post 

Mercer,  T  road  north  L25  miles  west  of;  27  feet  south  to 
cross  on  gate;  30  feet  northeast  to  cross  on  rail  fence. . 

Mercer,  in  Mercer  County  C.  H.,  tablet  No.  2 

T  road  west,  30  feet  southeast  to  corner  fence  post,  42 
feet  southwest  to  maple  tree 

Hope  Mills,  road  crossing  north  and  south 


o         /  // 

41  13  55. 1 
41  13  59.0 

41  13  59. 8 

41  14  00. 0 

41  14  07. 6 

41  14  11.2 

41  14  15.7 
41  14  14.  4 

41  14  14.  7 


41  14  13.4 

41  14  06.  3  I 

41  14  02.  5 

41  14  02.  8 

41  13  39. 5 

41  13  33.  6 
41  13  37. 1 

41  12  44.0 
41  12  27.  5 


LoDf^tude. 


O         /  'f 

80  31  09. 2 
80  29  11.3 

80  28  17.5 

80  27  21.9 

80  25  58. 9 

80  25  05.  7 

80  24  20. 5 
80  23  15. 8 

80  22  27. 1 


80  21  37.  3 

80  20  26. 0 

80  19  33.  2 

80  18  24. 1 

80  16  49.  3 

80  15  54.  4 
80  14  20.  0 

80  14  15.  7 
80  13  39.4 
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Geographic  posxHons  along  the  Pennsyli^nia  Railroad  between  MUbiim  and  Volant. 


Station. 


Latitude. 


Private  road  crossing 

Milbum,  road  crossing  east  and  west 


41  10  50.3 

41  10  07.0 

Standard  oil  pump  station,  road  crossing  northeast  and  i 
southwest '    41  09  26.8 

Banbury,  road  crossing  at  station I   41  08  33. 9 

Private  road  crossing,  1,330  feet  north  of  spur 41  07  53. 8 

Volant,  in  southeast  comer  of  B.  Hemstreet*8  garden; 
cross  on  northeast  cohier  of  foundation  to  N.  W.  A  iter's 
stable  bears  S.  15°  30^  W.,  distant  22.9  feet;  cross  on 
northwest  comer  of  foundation  to  stable  bears  S.  59° 
45'  E.,  distant  112.9  feet;  iron  post  stamped  **  Prim. 
Trav.  Sta.  No.  5'' 41  06  50.9 


Geographic  positions  along  highways. 


Btation. 


State  road  crossing  and  road  east  and  west 

Rich  Hill  schoolhouse,  crossroads  0.5  mile  south  of;  30 
feet  northwest  to  fence  post,  27  feet  southwest  to  cor- 
ner yard  fence 

Volant,  T  road  3.5  miles  south  of;  27  feet  northwest  to 
guidepost,  42  feet  to  cross  on  large  sugar-maple  tree 

Esterbrook,  crossroads  0.5  mile  east  of;  40  feet  southeast 
to  guidepost,  40  feet  northwest  to  Smith's  mail  box 

Crossroads,  24  feet  southwest  to  guideix)st,  21  feet  south- 
east to  W.  Warnock's  mail  box > 

McCaslin,  in  northeast  comer  of  J.  A.  Hickathorn's 
property,  southwest  comer  of  Houck's  store  bears  8. 
23°  25' *E.,  distant  206  feet;  cross  on  northeast  corner 
of  foundation  to  J.  L.  Hickathorn's  house  bears  S.  34° 
45'  W.,  distant  206.5  feet;  in  sandstone  post,  aluminum 
tablet  stamped  **  Prim.  Trav.  Sta.  No.  6  " 

McCaslin,  T  road  south  1.5  miles  west  of;  36  feet  south- 
west te  letter  box,  36  feet  southeast  to  cross  on  corner 
fence  post 

Schoolhouse,  road  north  0.25  mile  west  of 

Newcastle,  in  southeast  corner  of  base  to  north  meridian 
stone  in  court-house  yard;  south  meridian  stone  bears 
due  S.  119.1  feet  distant;  aluminum  tablet  stamped 
"  Prim.  Trav.  Sta.  No.  7  " 

Newcastle,  crossing  of  West  Grand  avenue  and  i^nmst 
street;  center  of  station  car  tracks 

Newcastle,  crossroads  at  schoolhouse  1  mile  west  of;  45 
feet  southeast  to  guidepost,  27  feet  northwest  to  Ignited 
States  letter  box 

Summit  schoolhouse,  road  north  just  west  of 

Newcastle,  crossroads  3  miles  west  of;  27  feet  southwest 
to  telephone  pole,  27  feet  northeast  to  cross  on  tele- 
phone pole 

Koad  north,  12  feet  north  to  John  Haney  mail  box,  45 
feet  northwest  to  John  Pfeils  mail  box 

Edenburg,  crossroads  1  mile  north  of;  36  feet  southwest 
to  guidepost;  43  feet  southeast  to  cross  on  telephone  pole . 


Latitude. 


o         /  // 

41  05  41.0 


41  04  50.  2 
41  03  53.  6 
41  02  42.  2 
41  01  56.  7 


41  00  49.  4 

41  00  44. 7 
41  00  37.  7 


40  59  55.  6 

41  00  11.5 

41  00  23.5 
41  00  40.  I 

41  00  58.  8 
41  01  15.  8 
41  01  \M.  V 


Longitude. 


80  13  53.  8 
80  13  38.  9 

80  13  50.  3 
80  14  25.  2 
80  14  27. 1 


80  15  28.  7 


Longitude. 

O  /  /' 

80  15  48.  7 


80  15  53.  9 
80  15  57.  2 
80  16  03.4 
80  15  30.  9 


80  15  25.  6 

80  17  03.  8 
80  18  45.  4 


80  20  22.  0 
80  21  19.  8 

80  22  37. 8 
80  23  31.3 

• 

80  24  24.  0 
80  25  10.4 
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Geographic,  positions  along  the  Pennsylvania  Railroad. 


Station. 


Hillsville  and  Edenburg,  road  crossing  of  Pennsylvania 
Railroad ^ 


Private  road  crossing 

Hillsville,  road  crossing 

Quaker  Creek,  road  crossing  south  of  bridge  over. 
Ohio-Pennsylvania  State  line  monument  No.  65J . 


Latitude. 


Longritnde. 


O  /  /f 

41  00  48. 1  80  26  36. 6 

41  01  07. 9  80  27  40.  3 

41  01  09.4  80  29  21.6 

41  01  35. 9  80  30  23.  8 

41  01  27.  3  I  80  31  08. 9 


CUMBERIJ^ND,    DAUPHIN,    AND   YORK   COUNTIES. 
3iEW  CUMBERLAND  QUADRANflLE. 

The  following  geographic  positions  were  obtained  from  primary 
traverse  run  in  1905  by  Mr.  J.  R.  Ellis.  The  line  starts  from  a  posi- 
tion at  York  located  in  1899  by  primary  traverse,  and  follows  north 
along  the  Northern  Central  Railroad  to  Middletown  and  north  over 
highways  to  Rutherford  station;  thence  west  over  the  Philadelphia 
and  Reading  Railroad  to  Ilarrisburg;  thence  southeast  along  high- 
ways to  Mechanicsburg;  thence  south  along  highwa3-s,  and  connects 
with  Round  Top  triangulation  station  (Coast  and  Gebdetic  Survey); 
continues  south  to  Hall;  thence  east  along  highways  through  Dover 
to  starting  point  at  York. 

Geographic  positions  along  tht  Northern  Central  Railroad  betivetm  York  and  Middletown. 


station. 


Latitude. 


Longritnde. 


York,  pouth  ineridian  stone;  in  Pennsylvania  Park. 
Station  mark:  A  sandstone  post  40  by  (>  by  6  inches, 
having  a  bronze  tablet  cemented  in  its  top,  set  3H  inches 
in  ground,  430  feet  east  of  center  of  Water  street  and 
57  feet  north  of  center  of  Fulton  street 


York,  Pennsylvania  Railroad  crossing,  at  York  Chemical 
Works  ( west  track) , 


Cordons  Creek,  center  pier  of  bridge  over. 

Road  crossing  under  trestle  No.  100 

Emigsville  station 

Overhead  crossing 

Mount  Wolf  station 

Road  crossing  under  trestle  116 

Junction  with  cut  off  to  Philadelphia 

York  Haven,  road  crossing  at  station 


o    t 

39  57 

39  58 

39  59 

40  00 
40  01 
40  02 
40  03 
40  04 
40  05 
40  06 


n 

20.1 

32.8 
51.0 
31.5 
12.3 
22.3 
54.2 
48.2 
36.2 
40.6 


o    /    // 

76  43  36.  8 


76  43 
76  43 
76  42 
76  43 
76  43 
76  42 
76  41 
76  42 


76  42 


21.0 
18.7 
57.0 
38.1 
18.5 
32.7 
56.9 
02.9 
45.8 


Cly  post-office,  in  southeast  comer  of  foundation,  bronze 
tablet  stamped  "Prim.  Trav.  Stii.  No.  1,  1905'* 


Milepost67 

Goldsboro  station 

Middletown  Ferry  station,  road  crossing  0.5  mile  south  of. 

Middletown,  southwest  corner  of  National  Tube  Co.'s 
pumping  station 


40  07  20.  7 
40  08  04.  3 
40  09  14.  0 
40  10  14.6 

40  11  16.3 


76  44  04. 0 
76  44  44. 4 
76  44  56. 6 
76  45  07. 2 

76  44  42. 2 
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Geographic  positions  along  highways. 


Station. 


Latitude. 


o        / 


// 


Middletown,  crossing  of  Emans  and  Union  streets |    40  11  42. 1 


Coble  schoolhouse,  forks  of  road 

Ulrichs  Comers,  crossroads,  21  feet  northwest  to  cross 
on  corner  fence  post;  25  feet  northeast  to  cross  on  conier 
fen(*e  post ^ 

Elbow  Farm,  in  southwest  corner  of  Adam  Greigrich's 
stone  outhouse,  cross  and  "  U.  S.  G.  S."  cut  in,  primary 
traverse  station  No.  2 

T  road  south,  at  Ray  Delanoe's  residence,  27  feet  south- 
west to  cross  on  telephone  pole,  32  feet  southeast  to 
comer  yard  fence 


40  12  46. 4 


40  13  48. 0 


40  14  48.  8 


40  15  37. 5 


Longitude. 


o       /        // 
76  43  53. 1 

76  44  08. 6 


76  44  17. 0 


76  44  09.  8 


76  44  55. 1 


Oeographic  positions  along  the  Philadelphia  and  Reading  liaUroad  between  Rutherford 

and  JIarrisbnrg. 


Station. 


Latitude. 


I^ngittide. 


Rutherford  station,  overhead   road   crossing  0.75   mile  \  °     '       " 

eastof '  40  15  47.3 

Rutherford  station,  road  crossing  50  feet  south  of  waiting  I 

shed I  40  15  33.3 

Overhead  road  crossing 40  15  17. 4 

Pax  tang  station,  road  crossing  50  feet  east  of 40  15  28. 1 

Harrisburg,  Ninth  street  overhead  crossing 40  15  27. 0 


o       /  n 

76  46  41.  7 

76  47  38.  4 
76  48  31.  7 
76  49  55.  6 
76  51  22.  6 


Geographic  jtositions  along  highways. 


station. 


Latitude. 


Longitude. 


Harrisburg,  in  southeast  corner  of  »State  Li])rary,  alumi- 
num tablet  stamped  "Prim.  Trav.  Sta.  No.  3;"  eleva- 
.    tion364 


Harrisburg,  south  end  of  Water  street  bridge. 


o        / 

40  15 


48.2 


40  15  01.1 


Camp  Hill,  electric  railwav  tracks  at  T  n»ad  south,  at  top 

of  hill : 

Crossroads  at  turn  of  electric  railway 

St.  John's  Church,  crossroads  0.5  mile  northwe^^t  of;  63  \ 
feet  southeast  to  guidepost,  27  feet  northeast  to  cross  ' 
on  board  fence 

Road  south,  45  feet  south  to  mailbox,  25  feet  southwest 
to  cross  on  corner  fence  post 

Salem  Methodist  Church,  in  north  end  of  stone  wall  at 
northwest  comer  of,  stamped  "Prim.  Trav.  Sta.  No.  4, 
1905'' 

Mechanicsburg,  T  road  northwest  1  mile  northeast  of . .  . 

Mechanicsburg,  in  brick  high  school,  bronze  tablet 
stamped  "Prim.  Trav.  Sta.  No.  5, 1905;"  elevation  456 

Bull.  276—05 10 


40  14 
40  14 

40  14 
40  14 

40  14 
40  13 


24.6 
23.6  ' 

i 

16.0  , 
24.1 

43.9 
45.9 


Oft/ 

76  53  00. 6 
76  53  28.  3 

76  54  48.  0 
76  56  05.  7 

76  57  40.  2 
76  58  59.  7 

76  59  56.  4 
76  59  39.  3 


40  12  40.1        77  60  41.0 
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Geographic  poaitioiuf  along  highways — Continued. 


Station. 


Y  road  south,  16  feet  ea«t  to  telephone  pole,  24  feet  south- 
west  to  cross  on  board  fence 


Graham  schoolhouse,  crossroads 

Shepherdstown,  crossroads  0.25  mile  northeast  of;  '^b  feet 
south  to  guidepost,  19  feet  east  to  north  end  of  cnilvert. . 

Brumarsdale,  Philadelphia  and  Reading  overhead  cross- 
ing 4()0  feet  west  of  station 

Siddonsburg,  crossroads,  21  feet  east  to  guidepost,  24  feet 
northwest  to  southeast  corner  of  post-office 

Monagham,  in  north  corner  of  foundation  to  Chun*,h  of 
God,  bronze  tablet  stamped  "Prim.  Trav.  Sta.  No.  6". 

Meyers  schoolhouse,  crossroads,  19  feet  south  to  mailbox, 
36  feet  northeast  to  guidepost 

Round  Top  triangulation  station:  Of  the  United  States 
Coast  and  Geodetic  Survey  in  Warrington  Township,  8 
miles  east  of  Dillsburg.  Station  mark:  A  sandstone 
post  18  by  6  by  6  inches  set  15  inches  in  ground  and 
resting  on  a  flat  rock  having  cross  lines  cut  on  its  upper 
surface 

Beaver  Creek,  west  end  of  bridge  over 

T  road  south  at  schoolhouse 

Crossroads,  guidepost 

Mount  Pleasant  schoolhouse,  T  road  east  just  north  of,  27 
feet  northeast  to  guidepost,  33  feet  southeast  to  end  of 
wire  fence 

Crossroads 

Hall,  guidepost  at  croasroads,  1  mile  northwest  of 

Hall,  in  southwest  comer  of  stone  wall  of  Dr.  F.  Shel- 
ley's front  vard,  bronze  tablet  stamped  "Prim.  Trav. 
Sta.  No.  7"* 

Bermudian  Creek,  northwest  end  of  covered  bridge  over.. 

Road  northeast,  300  feet  south  of  schoolhouse 

Steel  bridge,  west  end  of 

Davidsburg,  T  road  north  just  west  of  hotel 

Davidsbnrg,  crossroads  1  mile  east  of,  21  feet  northwest 
to  guideix)st,  18  feet  south  to  cross  on  ix)st 

Salem  Church,  road  southeast 

Dover,  in  stone  foundation  to  White  Hall  Hotel  just  east 
of  ladies'  entrance,  bronze  tablet  stamfted  "Prim.  Trav. 
Sta.  No.  8" 

Road  southwest,  21  feet  south  to  guidepost,  18  feet  south- 
west to  east  end  of  culvert 


Latitude. 


O  /  tf 

40  12  09.9 
40  11  31.1 


40  10  48.  3 


Longitude. 


o      f 


tf 


77  00  00. 2 
76  59  30.  3 

76  59  22.  8 


40  09  58. 0  !  76  58  41.  3 


40  08  46. 5 
40  08  11.4 
40  07  30. 5 


76  57  57. 9 
76  57  48.  2 
76  56  31.  7 


40  06  13.24  76  55  34.14 

40  05  32.0  76  55,58.8 

40  a5  19. 4  76  56  54. 4 

40  04  11.2  76  57  10.9 

40  03  37.  7  I  76  57  57.  4 


40  03  11.6 
40  02  06.  6 


76  58  10.  8 
76  59  20. 4 


40  01  11.2  I  76  58  57.3 

40  00  30.  6  I  76  57  46.  9 

39  59  16.  3  76  56  58. 1 

39  59  15.5  76  55  54.1 


39  59  00.  9 

39  58  56.  0 
39  59  25.  2 


76.  53  40.  5 
76  52  IK.  2 

76  51  :;:;.  2 


Katz  Mill,  east  end  of  iron  bridge  over  Little  Conewago 
Creek 

Blacksmith  shop,  road  southwest 

Road  southwest,  22  feet  south  to  guidepost,  19  feet  north 
to  cioss  on  telephone  |X)le 


40  00  04.  1  76  51  00.  9 

39  59  02. 1  I  76  49  26.  I 

39  58  50.  2  '  76  48  23. 9 

39  58  34.  4  76  47  32. 0 


York,  Carlyle  road  crossing  of  Pennsylvania  Railroad... 


39  57  48.  0 
39  57  28.0 


76  45  56.  6 
76  44  56.  5 


PENNSYLVAIHA. 
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MERCER  COUNTY. 
8T0NEB0B0  qVADRA.NitLE. 

This  line  starts  at  Mercer  and  runs  northward  along  highways  and 
is  tied  to  a  point  5  miles  east  of  Atlantic,  located  ])y  Mr.  C.  B.  Kendall 
in  1903. 

Geographic  posUiona  along  highways. 


Station. 


Mercer,  in  top  step  at  northeast  comer  of  porch  to  north 
entrance  of  Men*er  County  court-house;  aluminum 
tablet  stamped  **  Prim.  Trav.  Sta.  No.  2  '* 

Mercer,  norih  part  of;  center  of  bridge  at  road  intersec- 
tion   

Mercer,  crossroads,  2  miles  north  of;  37  feet  southwest  to 
guidepost,  18  feet  northwest  to  west  end  of  culvert 

T  road  east,  20  feet  west  to  cross  on  apple  tree,  40  feet 
southeast  to  cross  on  fence  post 

Mercer,  crossroads  5  miles  north  of;  40  feet  east  to  road 
crossing  of  Pennsylvania,  Bessemer  and  Lake  Erie 
Railro£ul,  30  feet  northwest  to  signboard 

Fair\iew,  Y  road  1.5  miles  south  of;  45  feet  northwest  to 
cross  on  gatepost;  39  feet  east  to  guidepost 


Fairview,  T  road  east;  27  feet  southeast  to  guidepost;  30 
feet  northwest  to  James  Gamble's  mail  box 


Pairview,  T  road  east  0.5  mile  east  of;  18  feet  southeast 
to  James  Welch's  mail  box;  37  feet  northeast  to  cross 
on  black  oak  tree 


T  road  east;  25  feet  southeast  to  guidepost,  17  feet  west  to 
cross  on  board  fence 


Hadley,  3  miles  south  of;  in  northwest  corner  of  F.  R. 
McDowell's  orchard;  at  southwest  corner  of  vard  on 
Pittsburg  and  Erie  Roatl;  nail  in  root  of  wild  cherry 
tree  on  northwest  side  of  road  bears  N.  74°  15'  W.,  dis- 
tant 52  feet;  southwest  comer  of  foundation  to  F.  R. 
McDowell's  residence  bears  N.  69°  E.,  distant  46  feet; 
iron  post  stamped  *' Prim.  Trav.  Sta.  No.  3" 


Road  northwest,  15  feet  northwest  to  cross  on  board  fence, 
37  feet  east  to  guidepost 


Latitude. 
o       '        n 

41  13  37. 1 
41  14  04.8 
41  15  31.5 
41  16  34.  2 

41  17  51.8 
41  18  24. 3 
41   19  34. 1 

41  20  32. 3 
41  21  27.2 


Longitude. 


1 


Hadlev,  roa<i  crossing  of  Lake  Shore  Railroad  1  mile  east 
of-.'. 

Sheakley ville,  T  road  west  1  mile  south  of;  40  feet  south- 
west to  guidepost;  21  feet  northwest  to  west  end  stone 
culvert  

Sheakley  ville,  road  west  at  Baptist  Church,  33  feet  north- 
w^est  to  iron  fence;  63  feet  west  to  northeast  corner  of 
Baptist  Church 

T  road  east,  40  feet  east  to  McCrakers  mail  box ;  36  feet 
south  to  cross  on  gatepost 

Boutner  schoolhouse,  crossroads  0.25  mile  nouth  of | 

Boutner  schoolhouse,  T  road  south  at;  21  feet  north  to 
cross  on  board  fence,  35  feet  southwest  to  guidepost  ...  I 


41  22  42. 1 

41  23  52.  3 

41  24  36. 3 

41  25  30. 7 

41  26  49.0 

41  27  55.  8 

41  28  30.  7 

41  29  32.  5 


I 


80  14  20.  0 
80  14  17.0 
80  14  19.6 
80  14  21.1 

80  14  23.  6 
80  14  03.  7 
80  13  48.  7 

80  13  36. 4 
80  13  24.  8 


80  13  08.  3 
80  12  53.  2 
80  12  47.  3 

80  12  34.8 

80  12  24.  3 

80  12  26.  8 
80  12  48. 1 

80  13  08.2 
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Qeographic  pofntions  along  highxoays — Continued. 


Station. 


Williams  (Fred),  in  south  west  comer  of  his  orchard;  at 
northwest  corner  of  yard;  north  corner  of  foundation 
to  residence  bears  S.  28°  30^  E.,  distant  47.8  feet;  west 
comer  of  foundation  to  same  bears  S.  1°  25'  W.,  dis- 
tant 64.1  feet,  in  top  of  marble  post,  aluminum  tablet 
stamped  '*Prim.  Trav.  Sta.  No.  4" 

Atlantic,  crossroads  5  miles  east  of 


Latitude. 


Longitude. 


o 

/       tf 

O          t           tt 

41 

29  53.5 

80  14  18.7 

41 

30  23.1 

80  14  17.8 

SOUTH  caroijINa. 


PRIMARY  TRAVERSE. 


CHESTER,  UNION,  AND  YORK   COUNTIES. 
BLAIBSTILLE  AND  ROCKHILL  QUADRANGLES. 

The  following  geographic  positions  were  determined  by  primary 
traverse  in  1905  bv  Mr.  C.  B.  Kendall,  field  assistant.  The  line  starts 
from  an  adjusted  position  on  the  United  States  standard  datum  at  Fort 
Mill,  follows  wagon  roads  and'  railroads  west,  south,  east,  and  north 
near  borders  of  quadrangle  and  checks  on  itself  at  Fort  Mill.  Start- 
ing again  at  Yorkville,  it  follows  highways  and  railroad  west,  souths 
and  east  near  borders  of  the  Blairsville  quadrangle  and  checks  on 
point  on  the  Rockhill  line. 

Geographic  positions  along  highways. 


station. 


Bridge,  southwest  end  of,  at  forks  of  road 

Catawba  River  bridge;  middle  of  center  span 

Church,  four  corners,  15  feet  north  to  double  pine,  25 
feet  southeast  to  hickory 


Latitude. 


Forks  of  roads  north  and  west,  20  feet  southwest  to  peach 
tree 

Four  corners,  500  feet  north  of  church 


Belmont,  0.75  mile  west  of;  four  corners,  30  feet  south  to 
mail  box 

T  road  north,  200  feet  south  of  Smith's  store 


Newport,  150  feet  south  of  station;  600  feet  west  of  mile- 
post  106,  between  2  stores,  iron  post  stamped  "Prim. 
Trav.  Sta.  No.  1.  1905" 


o         /  // 

35  00  34. 1 
35  00  27. 8 

35  00  27. 5 

35  01  03. 5 
35  00  40.  2 

:^  00  30. 0 
35  00  31.  7 

34  59  22. 1 


Longitude. 


O         /  tf 

80  58  18. 0 

80  59  56.  6 

81  01  17.5 

81  02  33.  8 
81  03  41.  1 

81  04  41.  7 
81  06  04. 5 

81  05  58. 3 
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Oeograpfuc  posUions  along  Soutfiem  Railway ^  Newport  nu  Yorhville  to  Otester. 


Station. 


Newport,  road  croseing  1.25  miles  west  of 

Tirzah,  200  feet  west  of  station,  road  crossing 

Road  crossing,  t«nter  of  track 

Trestle  over  second-class  road ^ 

Yorkville,  1  mile  east  of;  road  crossing 

Yorkville,  East  Liberty  street  crossing  Southern  Raillvay. 

Yorkville,  street  crossing  75  feet  south  of  station,  Caro- 
lina ana  Northwestern  Railway 


Yorkville,  in  north  face  at  northeast  comer  of  Methodist 
Church,  aluminum  tablet  stamped  '*Prim.  Trav.  Sta. 
No.  2,  1905 


it 


North  end  of  girder  bridge  of  Carolina  and  Northwestern 
Railway  over  Southern  Railway 

Road  crossing,  c«nter  of  track 


Road  crossing  570  feet  north  of  milepost  20,  center  of 
track 


Delphia,  road  crossing  at  station 

Road  crossing,  center  of  track 

Guthriesville.  300  feet  southwest  of  station;  200  feet  west 
of  center  oi  Carolina  and  Northwestern  Railway  track, 
in  east  face  of  chimney  of  north  end  of  M.  G.  Guthrie's 
residence,  aluminum  tablet  stamped  **  Prim.  Trav.  Sta. 
No.  3,  1905'' 

Milepost  15,  400  feet  south  of;  center  of  track  at  second- 
class  road  crossing 

McConnellsville,  30  feet  south  of  mail  crane,  road  cross- 
ing, center  of  main  track 


LaUtude. 


O         /  ff 

34  59  44.  8 
34  59  47.  8 

34  59  52.  8 

35  00  10.  3 
34  59  49.  7 
34  59  26.  8 

34  59  34.  4 

34  59  34. 0 

'M  58  46.  6 

35  57  29.  5 

34  56  51. 3 
34  56  12.  2 

:m  54  :^.  0 


McConnellsville,  1.25  miles  south  of;  road  crossing,  cen- 
ter of  main  track 


Road  crossing 

l-iowrysville,  50  feet  east  of  station ;  road  crossing 

Lowrysville,  100  feet  southeast  of  station,  60  feet  south 
of  main  track,  Carolina  and  Northwestern  Railway,  in 
north  wall  at  northwest  corner  of  brick  store  of  J.  L. 
Ahel,  bronze  tablet  stamped  "Prim.  Trav.  Sta.  No.  4, 
1905" 

Road  crossing  1  mile  south  of  Lowrysville,  center  of  track, 

Milei)Ost  6,  430  feet  south  of,  at  forks  of  road;  center  of 
track  at  road  crossing .• 

Milepost  4,  900  feet  northwest  of;  road  crossing 


34  53  46.  7 

'M  52  56. 4 

34  52  06. 1 

34  51  32. 5 

34  49  41. 8 

34  48  14.  7 


Airlee  station,  50  feet  south  of;  road  crossing,  center  of 
track 

Chester,  1.25  miles  north  of;  center  of  track  at  road  cross- 
ing:  

Chester,  0.75  mile  north  of;   crossing  of  Seaboard  Air 
Line  and  Carolina  and  Northwestern  railroads 


Chester,  in  front  of  ticket  office;  center  of  main  track, 
Southern  Railway 


U  48  14.  2 
M  47  59.  8 

34  47  12.  5 
34  45  46. 0 

34  44  50.  8 

34  43  15.  7 

34  42  55.  2 

34  \t  It^.S^ 


Lon^tude. 


O         /  ff 

80  06  58.  8 

81  08  33. 9 
81  10  15.8 
81  11  46.9 
81  13  22.  3 
81  14  07. 1 

81  14  23.  6 

81  14  24.  8 

81  14  45.  7 
81  14  21.6 

81  14  07.  8 
81  13  31.5 
81  12  31.3 


81  12  25. 7 

81  12  56.  7 

81  13  36.  6 

81  14  22.  3 
81  14  54. 4 
81  14  18.5 


81  14  18.7 
81  13  13.6 

81  12  10.5 
81   11  52.3 

81  1 1  56.  7 

81  12  16.0 

81  12  11.4 
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Geographic  posiiions  along  Seaboard  Air  Line  between  Cliesier  and  Rodman. 


Station. 


Main  track,  Southern  Railway  at  street  croesing,  200  feet 
south  of  center  of  railway 

Chester,  in  north  wall  at  northwest  comer  of  the  Nichol- 
son Hotel;  bronze  tablet  stamped  **540,  Columbia, 
1900;"  **Prim.  Trav.  Sta.  No.  5,  1905" 

Second-class  road  crossing,  center  of  track 

Milep>ost  40,  roail  crossing,  200  feet  west  of;  center  of  track . 

Second-class  road  crossing,  800  feet  east  of  water  tank ;  cen- 
ter of  track 


Latitude. 


O  /  ff 

34  42  14.6 


Rodman,  1.25  miles  west  of;  center  of  track,  road  crossing. 


34  43  22.  6 
34  44  08. 4 

34  44  34.6 
34  45  31.2 


Geographic  posUiims  along  high\(xiys. 


Station. 


Rodman,  post-oflSce,  300  feet  south  of  Seaboard  Air  Line 
station,  at  northwest  corner  of  store  of  S.  J.  Lewis;  iron 
post  stamped  '^Prim.  Trav.  Sta.  No.  12,  1905" 

Second-class  road  to  northeast 


Grove  Church,  four  comers,  300  feet  southwest  of;  cross- 
roads, 15  feet  west  to  mail  box,  50  feet  east  to  tree 


Four  comers,  second-class  road,  10  feet  southeast  to  mail 
box , 


Lando,  forks  of  road  near  top  of  hill,  roads  southwest  and 
west,  60  feet  east  to  milepost  *'  Col.  61" 

Second-class  T  road  to  south,  30  feet  northeast  to  two 
oaks,  30  feet  northwejst  to  three  persimmons 

l^mdo,  2.6  miles  southeast  of,  at  junction  of  Chester, 
l^ndsford  and  Rockhill-Wvlis  Mills  roads;  iron  post 
stamped  "Prim.  Trav.  Sta.  No.  13,  1905" 

Three-corner  junction  with  I^andsford  road  at  schoolhouse, 
10  feet  sr>uthwest  to  pine  tree 

Collins,  forks  of  road  at  mile{>ost  22,  25  feet  southwest  to 
milepost,  20  feet  southeast  to  oak  tree * 


Seaboard  Air  Line  Railway  under  crossing  of  Yorkville 
and  I^ndsford  road 


Four  cijrners  intersection  Yorkville-Landsford  and  C^)- 
lumhia-Xotinford  roads,  10  feet  south  to  i)o.sti< 

Forks  of  road  southwest  and  northwest,  30  feet  west  to 
mail  l>ox,  10  feet  north  to  small  pine 

l^slie,  0.5  mile  south  of;  forks  of  road  north  and  northeast. 

Leslie,  2(X)  feet  east  of  station,  at  northwest  corner  of 
Hemphill  Haves's  store;  iron  post  stamped  "Prim. 
Trav.  Sta.  No.'l4,  1905" 

Rockhill,  3.5  miles  east  of,  roads  (»ast  and  north  at  black- 
smith shop,  25  feet  to  car  shop,  40  feet  southwest  to 
telephone  pole 

Forks  of  road  north  and  east,  Indian  Nation  road  to  east. . 

JS^^'ond -class  road  to  east  at  well,  40  feet  southeast  to  well . . 


\ 


Latitude. 

o      /  // 

34  46  05.1 
34  45  57. 3 

34  45  34. 6 

34  46  12.  7 

34  46  27.  3 

34  46  41.4 

34  46  39.  6 

34  47  51.8 

34  48  48. 5 

:J4  49  50.  3 

34  50  21.7 

34  51  47.  7 
34  53  21.  8 

34  53  24.  5 

34  54  36. 6 
34  55  19.0 
34  56  31.6 


Loncritude. 


o       /  n 

81  12  14.8 


34  42  14.  3       81  12  13.  7 


81  10  41.6 
81  08  22.9 

81  07  31.8 
81  06  22.4 


Longitude. 


o       /         // 

81  05  09. 0 
81  04  00.  7 

81  03  12.  7 

81  02  34.  3 

81  00  46.  2 

80  59  04.  4 

80  58  08.  4 

80  58  01.0 

80  58  18.  7 

80  58  43. 1 

80  59  23. 4 

80  58  11.5 
80  57  37.  7 

80  57  21.8 

80  58  07. 9 
80  57  42. 5 
80  57  19. 9 
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Geographir  posiUoim  ahntj  Southern  Jiailway  near  drattan. 


Station. 


Latitude. 


Catawba  River  station,  center  of  main  track  Southern  i     °     '       " 
Railway  at  road  crossing '   34  57  34. 4 

(trattan,  100  feet  south  of  station;  roa<l  croHsinj? i   34  58  55. 0 


Longitude. 


O         f  n 

80  57  45. 9 
80  50  58. 3 


Geographic  positions  along  the  Sofuthem  Railway  between  Yorhville  and  Hickory. 


Station. 


latitude. 


Longitude, 


Trestle  over  road,  center  of  track  over  road ! 

( )verhead  crossing  Southern  Railway,  center  of  trac^k  under 
bridge 

Road  crossing,  center  of  track 

Sharon,  east  of;  overhead  roa<^l  (grossing,  center  of  track 
under  bridge 


Shan>n,  300  feet  west  of  station ;  road  crossing 

Sharon,  300  feet  east  of  station,  170  feet  northwest  of  road 
crossing  Southern  Railwav  at  forks  of  road;  iron  poet  • 
Htamped  *'Prim.  Trav.  Sta.  No.  6,  1905" ' 

Sharon,  1.25  miles  west  of;  road  crossing  center  of  track. ■ 

Bullocks  Creek,  1  mile  west  of;  road  crossing,  center  of 
track 

Second-class  road  crossing,  center  of  track 


O  f 

34  58 

34  57 
34  57 

34  57 
34  57 


34  57 
34  57 

34  57 
34  58 


n 

20.6 

57.4 
28.4 

20.4 
08.7 

09.8 
23.0 

38.8 
09.4 


Geographic  positions  along  highways. 


Station. 


Hickory,  four  comers,  intersection  of  main  streets,  50 
feet  east  to  old  well,  40  feet  northeast  to  telephone  pole. 

Forks  of  road  west  and  southwest  at  church,  25  feet  west 
to  persimmon  tree,  50  feet  east  to  dead  poplar 

Top  of  hill  at  forks  of  roads  east  and  southeast,  10  feet 
north  to  oak  tree,  20  feet  south  to  telephone  j)ole 

Smith's  ford  of  ^road  River,  1  mile  east  of,  at  northeast 
come  rof  front  yard  fence  to  residence  of  J.  T.  Snjith 
on  top  of  hill;  iron  post  8tampe<l  "Prim.  Trav.  Sta. 
No.  7,  1905" 

Forks  of  road  north  and  northeast,  'M)  feet  south  to  pine, 
10  feet  west  to  persimmon  tree 

Three  comers,  second-class  road  to  northwest  at  junction 
with  Howells  Ferry  road,  about  3  miles  southwest  of 
Hickory,  30  feet  northwest  to  oak  tree,  20  feet  east  to 
oak  tree 


Latitude. 

o       /  // 

34  58  58.  2 
34  59  06.  4 
34  59  04.  7 


Forks  of  roads  southwest  and  west,  10  feet  southwest  to 
mail  box,  20  feet  southeast  to  stump  in  field 

Forks  of  road  south w^eat  and  west,  junction  of  Bi;l locks 
Creek  and  Uo wells  Ferry  roads,  1  mile  east  of  ferry 


34  59  03. 4 
34  58  09.  3 


34  57  39.  0 
34  57  10.8  I 
34  55  43.5  i 


o         /  // 

81  15  25. 8 

81  16  50. 0 
81  18  29.3 

81   19  42. 1 
81  20  27. 4 

81  20  29.0 
81  21  46.7 

81  23  54. 1 
81  24  38.  9 


Longitude. 

o        /  // 

81  24  57.  9 
81  25  48.  3 
81  27  26.8 


81  28  08.  9 
81  28  36. 0 


81  27  31. 1 
81  27  55.  1 
81  27  42.2 
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Geographic  positi/mH  along  highways — Continued. 


station. 


Latitude. 


Howella  Ferry,  0.25  mile  west  of;  forks  of  roads  southwest 
and  west,  15  feet  west  to  small  bridge,  25  feet  south- 
west to  mail  box 


Thompson's  mill,  center  of  covered  bridge  over  Thickerty 
Creek ^ 

Sunnyside  post-office,  0.75  mile  south  of;  junction  of 
Spartanburg- Union  road  and  road  leading  east  to 
Pinkney  Ferry,  at  southwest  corner  small  stone  house; 
iron  post  stamped  **Prim.  Trav.  Sta.  No.  8,  1905" 

Forks  of  road,  90  feet  east  of  store  on  top  of  hill;  roads 
southwest  and  east,  90  feet  \vei<t  to  corner  store,  50  feet 
south  to  comer  blacksmith  shop 

Skull  Shoals,  0.75  mile  north  of;  road  to  east  on  top  of 
hill,  60  feet  south  to  large  oak,  50  feet  northwest  to 
dead  oak 

Skull  Shoals  Ferry,  south  landing  of,  across  Pacolet  River. 

Skull  Shoals,  1.5  miles  south  of;  forks  of  road  south  and 
southeast,  50  feet  southeast  to  cedar  tree 


o        t  n 

34  55  41.8 
34  54  51.5 


Four  corners,  crossroads,  15  feet  southwest  to  persimmon 
tree 

Forks  of  road.  350  feet  southeast  of  store,  roads  south  and 
southeast,  40  feet  north  to  pine 

Forks  of  road  north  and  northwest,  10  feet  east  to  pine  . . 

South  rail  at  southwest  end  of  Ix)ckhart  Railroad  cross- 
ing of  road  at  Mount  Tabor 

Mount  Tabor,  2  miles  southeast  of;  four  corners,  second- 
class  road,  15  feet  southeast  to  oak,  35  feet  northea>Jt  to 
pine 

Sei^ond-class  T  road  to  northeast 


Wortheys  Ferry  over  Broad  River,  three  corners  west  of; 
junction  of  Chester,  Union,  and  road  north  to  Mount 
Tabor 

Wortheys  Ferry,  0.5  mile  west  of ;  in  northwest  corner  of 
junction  of  Chester,  Union,  and  road  leading  to  Mount 
Tabor,  iron  post  stampeil  * '  Prim .  Trav.  Sta.  No.  9, 1 905 ' ' . 

Second-class  road  to  south  at  top  of  clay  hill,  10  feet  south 
to  small  oak,  50  feet  east  to  top  of  hill 

Top  of  hill  at  second-class  road  to  south,  35  feet  north  to 
oak  stump,  50  feet  southeast  to  pine 

Summit  of  hill  at  second-class  road  to  south 


Wilkesburg  post-office,  intersection  of  roads  at  southeast 
comer  of  store  of  George  W.  Bvars,  iron  post  stampe<l 
"Prim.  Trav.  Sta.  No.  10,  1905" , 


Forks  of  road,  300  feet  southeast  of  milepost  11,  roads 
southeast  and  south,  30  feet  northwest  to  oak  tree 

Forks  of  roads  west  and  northwest,  50  feet  west  to  tele- 
phone i)ole,  40  feet  south  to  black  gum  bush 


South  end  of  small  bridge  at  forks  of  roads  east  and  south- 
east  

Three  comers,  sectmd-class  T  road  to  southwest,  50  feet 
southwest  to  mulberry  tree 


34  54  06. 6 

34  53  41.5 

34  52  54. 1 
34  52  30.  7 

34  51  24.  8 

:^  50  31. 0 

34  50  05.  3 
34  48  35.  3 

34  47  47.  7 

34  46  27. 1 
34  45  47.  7 

34  44  31. 1 

34  44  31. 6 

34  44  00.  9 

34  44  26.0 
34  44  36.  2 

34  44  38.2 
34  44  34.  2 
34  44  57.  8 
34  44  50.  8 
34  44  09. 5 


Longitude. 


O    ^     /' 

81  28  59. 8 
81  29  45. 6 


81  31  11.0 

81  32  18.8 

81  31  45.0 
81  31  55.9 

81  32  14.  7 

81  30  50. 4 

81  30  31. 4 
81  29  53. 1 

81  30  10.  7 

81  29  46.  8 
81  29  39.6 

81  29  36.  3 

81  29  36.5 

81  28  17.2 

81  27  08.  2 
81  25  35.  5 

81  23  53. 8 
81  22  02.  2 
81  20  37. 1 
81  19  12.  9 
81  18  22.4 
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(ieofp-aphlc  positions  nlong  highvxifjs — Continued. 


station. 


LHtitudc. 


o       / 


ff 


Four  comers  west  of  Chester,  <»enter  of  road 34  43  17.  9 

Chenter,  5  miles  west  of;  0.5  mile  west  of  bridge  over  , 
Walkers  Mill  Creek,  in  southwest  corner  of  crossroads, 
iron  post  stamped  **Prim.  Trav.  Sta.  No.  11,  1905*' 

Walkers  Mill  Creek,  second  class  crossroads  0.25  mile  : 
east  of;  50  feet  north  to  pine,  60  feet  southeast  to  tele- 
phone pole  34  43  10.8 

Chester,  four  comers  4  miles  west  of;  crossroads,  40  feet  I 

east  to  telephone  pole 34  42  42. 6 

Wilkesburg  road,  overhead  crossing  Seaboard  Air  Line  | 

Kailwav. 34  42  12.4 


Longitude. 


o  '  /' 

81  17  42.5 


34  43  17.8       81  17  42.9 

81  16  53,6 
81  16  12.6 
81  14  20.4 


TKNN1K88KE. 
PRIMARY  TRAVERSE. 


GILES,    LAWRENCE,    AND   MAURY   COUNTIES. 
LAWBENCEBirKU  <{IIADRAN(JLE. 

The  following  geographic  positions  were  obtained  by  primary  trav- 
erse run  in  1904:  by  Mr.  C.  B.  Kendall.  The  line  starts  from  position  at 
Columbia  established  from  primary  traverse  by  Mr.  Gilbert  Thompson, 
and  follows  south  over  the  Louisville  and  Nashville  Railroad  through 
Pulaski  to  Prospect  station;  thence  westward  over  highways  to  Iron 
City,  where  it  ties  to  an  adjusted  position  established  by  Mr.  E.  L. 
McNair  in  1902.  A  line  was  also  run  west  over  highways  from 
Wales  through  Lawrenceburg  to  Aarons  Creek,  tying  to  an  adjusted 
position  at  that  place. 

Geographic  positiotis  along  LoumnUe  and  Nashville  Railroad  between  Columbia  and 

Prospect  HtationH. 


station. 


Latitude. 


Longitude. 


Columbia  (Thompson's  station  No.  6) 

Columbia,  crossing  of  Louisville  and  Nashville  Railroad 
and  South  Main  street  300  feet  east  of  Union  station 

Overhead,  road  crossing 

Road  crossing 

Three  corners,  15  feet  east  to  center  of  railroad,  25  feet 
northeast  to  cedar  tree  with  sign  boards 


Milepost  237,  road  crossing  600  feet  south  of. 

Giendale,  road  crossing  1  mile  south  of 

Road  crossing 

Road  crossing 


1 

O     /     II 

O    /     // 

35  36  45. 95 

87  03  16.  I 

35  36  25.  2 

87  02  13.  3 

35  :^5  47.  5 

87  01  27. 9 

:i5  34  45.  4 

87  00  58.  3 

35  34  12.9 

87  00  20.  6 

35  ;W  13.  7 

86  59  54. 5 

35  31  35.  8 

86  59  15.  8 

\Vy   30  56.  8 

86  59  15.  3 

i  :i5  m   18.6 

86  59  15.  8 
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Geographic  J tosiiions  along  Tx)Hwnll€  and  Xofthmlle  Railroad  between  Columbia  and 

Prospect  stations — Continued. 


station. 


Pleasant  Grove,  in  Mr.  Wilkes's  yard,  20  feet  from  west 
corner  of  house,  iron  jwst  stain pe<l  "Prim.  Trav.  8ta. 
No.  49" 


Road  crossing ^ 

Road  (Tossing 

Dodson  Gap,  telegraph  office 

Road  crossing 

Lynnville,  in  southeast  corner  of  south  end  of  grass  plot, 
iron  post  stamped  *'  Prim.  Trav.  Sta.  No.  91 " 

Lynnville,  8econd-i!las8  road  crossing  1  mile  south  of 

Lynnville,  road  crossing  2  niilen  south  of 

Buford  station,  center  of  track 

Buford  station,  road  crossing  1  mile  south  of 

Reynolds  station,  overhead  road  800  feet  south  of 

Riversburg,  road  crossing  450  feet  south  of 

Ri versburg,  road  crossing  2  miles  south  of 

Wales,  500  feet  south  of  station,  center  of  main  track 

Wales,  road  crossing  1  mile  east  of 

Second-class  road  crossing 

8econd-cla.ss  road  crossing 

Pulaski,  in  stone  water  table  at  southwest  corner  of  Giles 
County  court-house,  aluminum  tablet  stami>ed  "  Prim. 
Trav.  Sta.  No.  148" 

Pulaski,  road  crossing  600  feet  south  of  station 

Road  crossing 

Road  crossing 

Secnn(i-class  road  crossing 

Richland  Creek,  in  ea.st  end  of  north  abutment  of  Louis- 
ville and  Nashville  Railroad  bridge  over,  tablet  stamped 
"Prim.  Trav.  Sta.  No.  170" , 

As]>en  Hill,  road  crossing  100  feet  south  of 

Lester  tunnel,  north  end  of 

Lester  station,  road  crossing  ^550  feet  south  of , 

Prosi>ect,  road  crossing  1  njile  north  of , 

Prospect,  in  north  end  of  culvert  350  feet  south  of  station; 


Latitude. 


o       /  tf 

35  29  16.8 

35  27  25. 2 

35  25  16. 1 

35  24  23. 0 

35  23  17. 5 


35  22 
35  21 
35  21 
35  19 
35  18 
35  17 
35  16 
35  15 
:i5  14 
35  14 
35  13 
:i5  12 


:i5.5 
33.2 
05.7 
46.9 
46.6 
58.5 
37.8 
57.0 
56.2 
00.1 
03.3 
34.1 


Lon^tude. 


35  11  56.6 
35  11  28.0 
.35  09  44. 9 
35  09  07. 1 
:i5  07  51.1 

35  06  48.  2 

35  06  02. 4 

35  04  32.  4 

:Vy  04  08.  5 

;i5  02  45.  4 


o   /    // 

86  59  12.  2 
86  59  01.5 
86  59  32.  2 
86  59  37.0 
86  59  47.  6 


87  00 
87  01 
87  01 
87  01 
87  01 
87  01 
87  02 
87  04 
87  04 
87  04 
87  03 
87  03 


23.8 
12.6 
22.5 
35.4 
32.1 
42.3 
40.8 
21.7 
58:5 
38.7 
56.3 
39.5 


87  01  54. 8 
87  02  13.9 
87  01  51.0 
87  01  23.  9 
87  00  41.3 

87  00  19.5 
87  00  15.0 
87  00  19.  4 
87  00  21.2 
87  00  17.9 


aluminum  tablet  stamped  *'  Prim.  Trav.  Sta.  No.  197". .     35  01  39. 0       87  00  11.  2 
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Geoffraphic  ponitiotis  cdomf  highways  between  Prospect  stntion  and  St.  Joseph. 


Station. 


Latitude. 


Prospect,  forks  of  road  1  mile  west  of 

Sfhoolhouse,  three  corners  at : 

Bethel,  three  corners  1.25  miles  east  of 

Bethel,  four  corners  at;  20  feet  northwest  to  tuirner  of 
store,  45  feet  west  to  corner  of  store 

Forks  of  road,  large  oak  at *. . . . 

Alabama-Tennessee  State  line 

little  Shoal  Creek,  center  of  ford 

Level  Bottom  school  house,  at  four  corners;  40  feet  west 
of  southwest  comer  of  schoolhouse;  iron  post  stamped 
"Prim.Trav.  Sta,  293". 

Top  of  hill,  four  corners  at 

Alaliama-Xennessee  State  line 

Haw  (post-office).  White's  store,  three  coriiera;  50  feet 
west  to  gate,  45  feet  northwest  to  store  porch 

Forks  of  road  at  bottom  of  hill 

Sawmill,  forks  of  roatl 


Booths  Chapel,  forks  of  road  0.25  mile  west  of;  40  feet 
southwest  Uy  persimmon  tree,  20  feet  north  to  rail  fence. 

Sugar  Creek,  three  comers  0.5  mile  west  of  bridge  over,  20 
feet  west  to  mail-box  post,  85  feet  east  to  hazelnut  tree. . 

Three  comers,  road  north;  50  feet  south  to  creek  bank, 
25  feet  northwest  to  cherry  tree 


Of  n 

35  01  34.  4 

35  Oi  0^  6 

35  00  42. 1 

35  00  03. 9 

34  59  52.4 

34  59  44.4 

34  59  36.  8 

35  00  15.  2 
34  59  47.  8 

34  59  47.  3 

35  00  35.  0 
35  01  00. 1 
35  00  51.1  I 

35  01  33.  3 

:i5  00  39.  6 

:i5  01  17.  2 


Appleton,  in  foundation  of  south  wall  at  southeast  corner 
of  store  of  Hall  &  Kelton;  aluminum  tablet  stamped 
**Prim.  Trav.  Sta.  No.  467" 


Forks  of  road  at  foot  of  hill;  300  feet  west  of  sawmill,  60 
feet  north  to  maple  tree,  .'^5  feet  west  to  double  iron- 
wood  tree 

Second-claas  road  to  southwest;  50  feet  southwest  to  oak 
tree  in  angle 

Second-class  road  to  south ;  25  feet  east  to  oak  tree,  35 
feet  north  to  rail  fence 


35  01  02.  3 


35  00  27.  8 


LongitiKje. 

87  01  12.  6 
87  02  06.  4 
87  02  11.3 

87  03  16.  2 
87  04  13. 0 
87  05  10.3 
87  a5  18. 1 

87  06  0(>.  7 
87  07  22.4 
87  07  22.  4 

87  08  15.  7 
87  08  48. 4 
87  09  52.  9 

87  10  42.  6 

87  12  a5.  2 

87  12  32, 1 


35  01  24.9       87  14  01.8 


35  00  23. 3 


Crossroads,  50  feet  south  to  oak  tree,  40  feet  north  to  oak 
tree 

Forks  of  road  east  and  north;  20  feet  northwest  to  oak 
tree,  25  feet  east  to  oak  tree 


Alabama-Tennesset^  State  line,  forks  of  road , 

Forkn  of  road  at  top  of  hill 

I^xington,  three  corners  0.75  mile  northeiust  of 

Lexington,  at  intersection  of  five  forks;  iron  post  stamped 
' '  Prim.  Trav.  Sta.  No.  600  " 


Lexington,  three  corners  1  mile  west  of;  30  feet  north  to 
oak  tree 

Williams  Mill,  forks  of  road  200  feet  south  of 

Sweet  Gum  schoolhouse,  three  corners  400  feet  west  of . . . 

Forks  of  road  at  sawmill 


:i5  00  21.  H 

35  00  19.  I 
35  00  04.  5 
34  59  31.0 

34  58  48.  7 

34  58  11.4 


34  58  33.  8 
34  58  42.  3  | 
34  58  51.7 
34  58  47.6  \ 


87  14  3:^.  4 

87  14  48.  6 

87  16  15.9 

87  17  28.1 

87  19  19.0 
87  20  16.6 
87  21  15.2 
87  21  55.0 

87  22  16.8 

87  23  20.  2 
87  24  12.3 
87  25  01.0 

87  25  48.5 
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Geographic  positions  along  highways  helweeii  J^o^pect  station  and  St.  Joseph — Continue<l. 


Station. 


Latitude. 


Belew  post-office,  three  corners  150  feet  south  of  store; 
25  feet  east  to  large  oak  tree,  40  feet  south  west  to  rail 
fence 

Forks  of  road,  southeast  and  southwest;  10  feet  west  to 
rail  fence,  35  feet  east  to  hickory  tree 

Alabama-Tennessee  State  line  (disputed) 

Old  Alabama-Tennessee  State  Hne 

Crossroads,  85  feet  south  to  dead  oak  tree,  50  feet'  east  to 
oak  tree  and  stump 

Four  corners,  military  road,  north  and  south 

Blue  Wat«r  Creek 

St.  Joseph,  fou^corner8 


O  f  ff 

34  59  29.  3 

U  59  43. 3 

35  00  08. 45 
35  00  10.0 

35  00  35. 7 
35  00  55. 9 
35  01  27. 4 
a5  02  02. 6 


Longitude. 


O  f  ft 

87  26  17.8 

87  26  57. 8 
87  28  08. 8 
87  28  09.  7 

87  28  26.5 
87  29  12. 9 
87  30  09. 5 
87  30  17.4 


Geographic  positions  aivng  the  Ijouisville  ami  Nashville  Railroad  between  St.'  Joseph  and 

Iron  City. 


Station. 


St.  Joseph,  road  crossing  400  feet  west  of 

Milepost  288,  road  crossing  180  feet  south  of 

Second-class  road 

Road  crossing,  north  end  of  trestle  over. 

Iron  City,  road  crossing  0.75  nule  northeast  of ;  40  feet 
south  to  cattle  guard,  40  feet  west  to  center  of  bridge. 

Iron  City,  0.25  mile  northeast  of;  on  capstone  of  abut- 
ment at  northwest  corner  of  3-span  truss  bridge  over 
Shoal  Creek;  chisel  mark,  ** L " 


Latitude. 


Longitude. 


o      /  // 

35  02  30.  2 

35  02  44. 7 

35  02  03. 4 

35  01  50. 2 

35  01  27. 1 

35  01  13.6 


O         /  // 

87  30  22.  2 
87  32  14.5 
87  32  39. 5 
87  33  25.  4 

87  34  19.3 
87  34  44.  2 


Geographic  positions  along  high  ways. 


Station. 


Latitude. 


Ix>ngitude. 


Wales,  300  feet  north  of  Louisville  and  Nashville  station,  i 
in  west  end  of  culvert  at  switch  point;  aluminum  tab- 
let 8tami)ed  "Prim.  Trav.  Sta.  No.  1 " 

Wales,  1.25  miles  west  of;  three  comers  at  Little  Drv 
Creek 

Big  Dry  Creek,  three  corners  0.25  mile  west  of;  35  feet 
southeast  to  telephone  jx)le,  30  feet  west  to  gatv 

Ix)wer  Bordenham,  forks  of  road  125  feet  east  of  store  . . . 

Bordenham,  forks  of  road  1(X)  feet  west  of  post-office 

Bordenham,  forks  of  road  at  Choats  Creek,  1.25  miles 
west  of;  100  feet  east  to  corner  wire  fence,  100  feet  south 
to  creek 

Choats  Creek  Church,  at  southw^est  corner  of;  iron  post 
stamped  "Prim.  Trav.  Sta.  No.  63" 


o        / 

35  14 


56.4 


87  04  58.  6 


m  14  53.  6       87  OtJ  3*i.  2 


35  14  40.7 

87  07  17.  9 

35  14  04.  7 

87  08  51.0 

35  13  56.5 

87  08  31.9 

35  13 
35  13 


26.8 
30.5 


87  10  30.  4 
87  11  14.2 
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Geographic  positiom*  along  highways — Continued. 


Station. 


Forks  of  road,  75  feet  east  to  creek,  40  feet  north  to  syca- 
more tree 


T  road  eoath,  6  feet  southwest  to  small  oak,  40  feet  east 
to  W.  W.  Bishop's  mail  box 

Second-class  road  south 


Forks  of  road,  15  feet  southwest  to  oak  tree,  30  feet  north- 
west to  double  oak  tree 


Four  comers,  north  and  south  and  east  and  west.  50  feet 
northeast  to  fence  corner,  45  feet  southeast  to  fence 
corner 


Four  comers  at  mill 

LawrencebuiT5,  three  corners  at  east  edge  of;  20  feet  north 
to  corner  yard  fence,  35  feet  east  to  elm  tree 

Lawrenceburg,  crossing  of  Pulaski  street  and  Louisville 
and  Nashville  Railroad 


Lawrenceburg,  in  north  wall  east  of  entrance  to  court- 
house, aluminum  tablet  stamped  **l*rim.  Trav.  8ta.  No. 
166" 


Shoal  Creek,  center  of  pier  of  iron  bridge  over 

Lawrenceburg,  forks  of  road  2.25  miles  west  of;  60  feet 
southeast  to  persimmon  tree;  40  feet  north  to  wire  fence. 

Lawrenceburg,  forks  of  road,  2.75  miles  west  of;  20  feet 
south  to  old  stump;  40  feet  southwest  to  oak  tree 


Lawrenceburg,  forks  of  road  4  miles  west  of;  25  feet  south 
to  small  oak;  35  feet  west  to  oak  tree 


Latitude. 

O 

/       // 

35 

13  00.  7 

35 

13  07. 0 

;i5 

13  20.1 

:^  13  36.  9 

Four  comers,  60  feet  north  to  oak  tree;  60  feet  west  to  oak 
tree 

Schoolhouse,   second-class  road   to  southwest;  500  feet 
west  of 

Yellow  house,  forks  of  road 

Venus,  four  corners  1  mile  east  of;  10  feet  west  to  corner  ; 
rail  fence;  50  feet  south  to  oak  tree ' 

Venus,  forks  of  road  0.3  mile  southeast  of;  250  feetsoutii- 
east  of  schoolhouse i 


35  13  57. 0 
35  14  09.  6 . 

35  14  17.5  . 

35  14  21.5  .. 

35  14  22.  6 
35  14  26.  3 

35  14  38. 1 

35  14  26.6 

35  14  14.8 

35  14  07.6 

35  13  44.6 
a5  13  30.8 


Venus,  forks  of  road  at  ford  of  Knob  Creek,  1  mile  west  of.' 
Second-class  road  to  west 


Four  comers,  20  feet  south  to  oak  tree;  40  feet  northwest 
to  oak  tree , 

Forks  of  road  northwest  and  southwest  at  branch 


35  12  51.1 
:i5  12  37.8 
35  12  51.5  . 


35  12  58.8 
35  12  52.6 


Longitude. 

Of  n 

87  12  12.7 

87  13  33.0 
87  14  44. 1 

87  16  11.5 

87  17  01.2 
87  18  24.9 

87  19  39. 4 

87  20  04. 4 

• 

87  20  07.  7 
87  21  15. 1 

87  21  57.  2 

87  22  35.  5 

87  23  32.  2 

87  24  26.  7 

87  25  24.  2 
87  26  14.0 


35  13  36.8  ,     87  27  09.0 


87  27  57.5 
87  28  52. 1 
87  29  50.  4 

87  30  43.  3 
87  32  00.  7 
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MIT<rN^E80TA-WI8CON8IN. 

TRIANGULATION  STATIONS. 

HOUSTON   AND   WINONA    COUNTIES,  MINN.;    I.A   (CROSSE   AND   MONROE 

COUNTIES,  WIS. 

LA  CROSSE  AXD  SPARTA  <{IJADRANGLES. 

In  the  summer  of  1905. Mr.  S.  S.  Gannett,  geographer,  extended 
triangulation  eastward  from  Dresbach  and  McDonald  stations,  of  the 
Mississippi  River  Commission,  situated  on  the  river  bluffs  west  of 
La  Crosse,  Wis.,  for  the  control  of  the  La  Crosse  and  Sparta  15-minute 
quadrangles.  Six  stations  were  occupied  and  2  pointii  were  located 
by  intersections. 

Positions  are  given  on  the  Cairo,  111.,  astronomic  datum  as  published 
in  the  report  of  the  Chief  of  Engineers,  United  States  Army,  1895, 
part  6,  pages  373t)-374:l. 

DRESBACH,  WINONA    COUNTY,   xVINN. 

A  station  of  the  Mississippi  River  Commission  on  a  flat  ridge  1  mile 
below  Dresbach,  Minn.,  and  4  miles  north  of  La  C-rescent,  on  edge  of 
road  at  northeast  corner  of  3ard  in  front  of  residence  of  Michael 
Readv. 

Station  mark:  An  iron  post  set  3  feet  in  the  ground. 

Reference  marks:  Windmill  in  l)arn3  ard  of  Mr.  Ready,  true  azimuth, 
83^  01';  distjiut  142.3  feet. 

[Liititude  4:r  o2'  :«.93''.     Longitude  91°  20'  18.12'^] 

To  station—  Azimuth.  Back  tiziniuth.      I  I>og.  distance. 

°  '         "  ^       '        "       \  Mctrrf. 

Wedeking '         24S  52  07.2  68  58  42.8  !  4.15149 

Kiniiev 2(51  28  45.  8  '          81  'M   18. 1  I  4.  la'Wl 

St.  Joseph 292  08  28.8  112  15  56.8  '  4.41884 

McDonald :M8  46  .89.  0  '         168  48  87.  7  I  4. 13774 


MCDONALD,     HorSTON    COl'NTY,    MINN. 


A  station  of  the  Mississippi  River  Commission  in  sec.  2,  T.  103  N., 
R.  4:  W.,  on  property  of  Mr.  Michael  McDonald,  H  miles  below  La 
Crescent,  Minn.  Station  is  at  northeast  corner  of  barnvard,  194  feet 
northeast  of  northeast  corner  of  stone  houvse,  but  is  not  on  highest 
point  of  ridge,  which  is  100  yards  west  and  10  feet  higher. 

Station  mark:  An  iron  post  set  3.V  feet  in  the  groimd,  stamped 
'*  Latitude  43^  45'  27'';  longitude  lU^  17'  27".'' 


MIKNESOTA-WISCONfllN.  159 

Reference  marks:  East  chimney  on  house,  true  azimrth,  4\)^  OIK; 
distance,  21±9  feet. 

[Utitude  43*>  4.y  26. «7'^     Longitude  91°  17'  26.64''.] 


To  Htetion— 


Drw^ba'^h  . 
We<leking 
St.  Jof»eph 


Azimuth. 

HiK'k  axiiuuth. 

Log 

.  distance. 

Oft' 

O         f           n 

yUUri^. 

KJIi  4S  37.  7 

:W3  46  311.  0 

4.  13774 

204  37  06. 3 

24  41  42.  7 

4.  32<)70 

260  46  5S.  2  . 

1 

80  57  31.8 

4.  31694 

1 

BALLS  BLUFF,    MONROE   COUNTY,    WLS. 

Station  is  on  northern  end  of  a  level  ridge,  tiinl)ered  on  eastern  (»dge 
of  summit  and  nearly  cleared  on  western  slope,  in  sec.  S,  T.  16  K.,  R. 
3  W.,  5  miles  southeast  of  Sparta.  To  n?acli  it,  drive  south  from 
Sparta  to  house  of  D.  Peters,  thence  by  old  road  through  fields  to  foot 
of  bluif, 

Station  mark:  Black  oak  signal  tree  blazed  on  three  sides,  with  whiter 
target  nailed  on. 

Reference  marks:  Black  oak  tree  N.  %f^  E.,  27  feet  distant;  oak 
tree  N.  80'^  E.,  33  feet  distimt;  oak  tree  S.  10^  \V.,  21  feet  distant. 

[Latitude  43°  52'  58.38".     I^ongitude  tK)°  46'  11.14".] 


To  MtHtion— 

Axlinntli. 

Back  azimuth. 

I»K 

(li-'taiK'c. 

&       /         // 

C>             /                / ' 

y[ttei)f. 

Norwegian  Lutheran  Church 

51   59  49.2 

231   55  12.4 

• 

4.  05424 

Kinnev 

92  42  47.  4 

272  26  35.  {\ 

4.  49583 

Wtnleking 

4. 52370 

Castlenx-k 

147   14  30.5 

327  10  .36.5 

4. 14276 

CA.STLK    KOCK,   MONKOK    fol  STY,   ^V1S. 

A  well-known  rocky  butte  4  inilrs  northwest  of  Sparta,  in  soutli- 
oentral  part  of  sec.  33,  T.  18  N.,  K.  4  W. 

Signal:  A  sapling,  brush  top,  white  flag,  Jind  targets. 

Station  mark:  A  bronze  trianguhition  tjil)h*t  cenKMited  in  out-crop- 
ping sandstone  ledge  on  highest  point. 

[latitude  43°  T^SV  16.77''.      Li^n-ritndo  90"  51'  4S.45".] 
To  station- 


Norwegian  Lutheran  Church 

St.  Joseph 

Kinnev 

BallH  Bluff 


A/.imnth. 

K 

lick  n/.iimitli. 

i^>m' 

.  distaiicr. 

■■,        1         II 

ff 

McU  />. 

4    15  39. S 

184    14  56.7 

4.27213 

31   5<;  52.9 

211   49  41.5 

4.410<M) 

66  42  32.9 

240  30   14.3 

4.4)271 

327   10  36.5 

147    14  30.5 

1.  l-lL'7(i 
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KINNEY,  LA   CROSSE  COUNTY,  WIS. 

In  N.W.  i  N.E.i  sec.  1,  T.  16  N.,  R.  7  W.,  5  miles  west  of  West 
Saleui  and  9  miles  northeast  of  La  Crosse. 

The  summit  of  the  knob  is  heavily  timbered  and  the  station  is  on 
cleared  part  of  ridge  200  feet  south  of  summit  and  60  feet  south  of  a 
stone  quarry,  and  is  20  feet  lower  than  highest  point  of  knob. 

Signal:  A  trimmed  hickory  sapling,  white  flag,  and  targets. 

Station  mark:  A  stone  post  8  by  10  by  20  inches,  set  18  inches  in 
the  ground;  in  center  of  top  of  post  is  cemented  a  bronze  triangula- 
tion  tablet. 


[Latitude  43°  53^  44.03''-'.     Longitude  91°  09^  32.88^^] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Dresbaoh 

o         /           #/ 

81  31  13.1 

261  23  45. 8 

Metcri. 
4. 16331 

Weiiekiner 

3.64300 

Castle  Rock 

246  30  14.  3 
272  26  35. 6 
320  38  21.  9 

66  42  32. 9 

92  42  47. 4 

140  43  28. 1 

4. 41271 

Balls  Bluff 

4. 49583 

St.  Joseph 

4. 19276 

NORWEGIAN   LUTHERAN   THURCir,    MONROE  COUNTY,    WIS. 

(Not  occupied.) 

A  brick  church  with  tall  spire,  in  center  of  sec.  32,  T.  16  N.,  R.  4 
W.,  Leon  Township,  about  6  miles  south-southwest  of  Leon  village. 
Station  mark:  Center  of  spire. 

[Utitude  43°  49^  12. 16^^     Ix)ngitude  90°  52^  50.65'^] 


To  station- 


Azimuth. 


Back  azimuth. 


Log.  distance. 


tt 


Wedeking . . 
Castle  Rock 
Balls  Bluff. 


184  14  56. 7 
231  55  12.4 


4  15  39.  8 
51  59  49. 2 


Meters. 
4. 43262 
4.  27213 
4. 05424 
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ST.    J08£PH   <'IIUR('U,    LA    CROMSK  COUNTY,    WIS. 

( Not  ocMmpioii. ) 

A  prominently  located  church  on  St.  Joseph  Kidj^e  T.  15  N.,  K.  6  W 
Station  mark:  Center  of  church  spire. 

[Latitude  43°  47'  13.32'^     Ix)ngitii(i('  91°  02'  10.77''.] 


To  station— 

.\zimutli. 

O                /             '/ 

80  57  31.8 
112  15  56.3 
140  43  28. 1 

Back  azimuth. 

I»K. 

distance. 

McDonald 

260  4^5  58.  2 
292  03  23.  3 
320  ;^  21*.  9 

Mrtertt. 
4.  31694 

Dresbach : 

4.  41884 

Kinnev  

4. 19276 

Wedeking 

4.  29735 

Castle  Rock 

211  49  41.5 

31  56  52.9 

4.41990 

WEDEKINft,   LA    CROSHE   COl'.NTY,   WIS. 

On  a  flat,  cleared  ridge,  4  miles  northeast  of  Onahiska,  in  sec.  23, 
T.  17  N.,  R.  7  W.,  owned  by  Henry  VVedoking,  who  lives  KX)  \'ards 
northeast  of  station. 

Signal:  A  trimmed  sapling  with  white  targets. 

Station  mark:  A  dr(!fesed  stone  post  42  by  0  by  ♦>  inches  set  40 
inches  in  the  ground,  in  center  of  top  of  which  is  cemented  a  bronze 
triangiilation  tablet. 

[Latitude  43°  55'  55.80".     Longitude  91°  10'  47.6:^".] 


ro  station — 

Azimuth. 

1 

O          /               '/ 

24  41  42.  7 
():5  58  42.  8 

Back  azimuth. 

O           '               /' 

2()4  37  06.  3 
243  52  07.  2 

Lor 

.  (liHtancc. 

McDonald . 

4.  32970 

Dresbach ... 

4. 15149 

Balls  Bluff. 

• 

4. 52370 

St.  Joseph 

4. 29735 

Kinnev --       

3.  (>4:^00 

WISCONSIN. 
PRIMARY  TRAVERSE. 

DODGE,    KENOSHA,    MILWAUKEE,     RACINE,     KOCK.    WALWORTH,    AND 

WAUKESHA    C01:NTIES. 

CLTXAX,   DELAVA.%,  KACILK,  (JENETA,  KOSHKONON(^  SilLWAI  KEE,  OCO>OMOWO(\,   KAtlNE, 

WATEBTOWX,  AND  WHITEWATEK  (jl'ADRAMJLES. 

The  following  geographic  |K)sitions  in  southeastern  Wisconsin  w(»re 
determined  from  primary  traverse  b\'  Mr.  (xeorge  T.  Hawkins,  topog- 
rapher, in  1904.     The  line  starts  at  Benton  triangulatiou  sUitiou  of  U\^ 
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United  States  Lake  Survey,  runs  westward  along  or  near  Illinois- 
Wisconsin  State  line  to  longitude  88^  30';  thence  northward  along  the 
eastern  border  of  the  Delavan  quadrangle  te  latitude  42°  45';  thence 
westward  along  the  northern  border  of  the  Delavan  and  Shopiere 
quadrangles  te  Janesville  triangulation  station  of  the  United  States 
Coast  and  Geodetic  Survey,  which,  however,  could  not  be  identified. 
The  line  was  also  run  around  the  Whitewater  quadrangle,  with  a  spur 
to  Oakland  triangulation  station,  and  extended  northward,  connecting 
with  Ijebanon  triangulation  station  and  Clyman  primary  traverse  sta- 
tion. Another  line  was  extended  eastward  from  Dousman  along  the 
Chicago  and  Northwestern  Railway,  and  was  c>onnected  with  Delafield 
triangulation  station  and  Milwaukee  court-house  spfre  triangulation 
station,  United  States  Lake  Survey.  Positions  are  given  on  the 
United  States  standard  datum. 


DODGE   COUNTY,    CLYMAN    QIADRANGLE. 


Geographic  jxmtions  alotig  highways. 


Station. 


Ashippun,  T  road  west,  2  miles  north  of -^ 

"Neosho 3.5  mi. ;  Ashippun 3 miles;  Oconomowoc  ^  1  mi." 
(sijjn board ),  35  feet  northwest  of,  on  east  side  of  north 
and  south  road,  on  land  owned  bv  Albert  Windroff, 
iron  post  stamped  "Prim.  Trav.  No'.  16,  19()4" 

T  road  north,  0.5  mile  west  of  l)ench  mark  No.  16 

Lebanon  triangulation  station  (United  Staters  Coast  and 
Geodetic^  Survey ) 

T  road  north,  1  mile  west  of  I^ebanon  triangulation  station 

School  house  No.  5,  three  corners 

Silver  Cheese  Factory,  road  north 

Clyman,  3  miles  southeast  of,  2  miles  east  of  Chicago  and 
Korthwestern  Raihvav,  400  feet  northwest  of  John 
Clayton's  house,  500  feet  southwest  of  Christ  Kiffert's 
house,  on  top  of  hill,  south  side  of  road,  iron  post 
stamped  "  Prim.  Trav.  No.  1 7,  1904  " 

Union  Cheese  Factory,  crossroads 

Clyman,  railway  crossing  0.25  mile  north  of 

Clyman,  0.25  mile  north  of,  37  feet  east  of  railway,  120 
feet  north  of  center  of  east  and  west  road,  iron  post 
stamped  "  Prim.  Trav.  No.  18,  1904  " 


Latitude. 


// 


43  15  15. 3 


43  16  07. 5 
43  16  08. 8 

43  16  35.  2 
43  16  39.  5 
43  17  03.  8 
43  16  57.  2 


43  17  04.8 
43  17  a5.4 
43  18  50. 4 

43  18  50. 5 


Ltrngitade. 


o       /         // 

88  31  49.  0 


88  31  54. 9 

88  ;^  05.  8 

88  :i5  :i3.  7 

88  36  46.  0 

88  37  40.  5 

88  39  19.  8 


88  40  55.5 
88  42  19.  4 
88  43  07.  7 

88  43  07. 3 
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WALWORTH    COUNTY,  DELAVAN    QrADRAXOLE. 

Geographic  posUions  along  highwatfu. 


staiion. 


Latitude. 


lieneva,  T  road  south,  4  miles  weHt  of 

Yerkes  Observatory  (geodt^tic),  from  primary  trayerne 

Yerkes  ()l)servatory  (astronomic) 

Williams  Bay,  junction  of  roads  1.5  miles  north  of 


o  /  n 

42  34  59.  0 

42  U  15.  8 

42  34  12.  6 

42  m  (X).  8 


Geneva  triangulation  station,  United   States  Coast  and 
Geodetic  Survey 


T.  2  N.,  Rs.  16  and  17  E.,  sees.  19  and  24,  (juarter  corner 
between 

T.  2  N.,  RiJ.  16  and  17  E.,  sees.  13  and  18 

T.  2  N.,  Rs.  16  and  17  E.,  130  feet  southeast  of  corner  of 
sees.  7,  18,  13,  and  12,  2  miles  south  of  Klkhorn,  on 
east  si<ie  of  road  in  front  of  Loren  Baker's  house,  iron 
po^t  stamped  **Prim.  Trav.  Sta.  No.  5,  1904" 

T.  2  N.,  Rs.  16  and  17  E.,  comer  of  sees.  7,  18,  13,  and  12. 

Elkhorn,  crossing  Park  and  VasI  streets 

T.  3  N.,  Rs.  16  and  17  E.,  quarter  corner  l)etwe<>n  sees. 
19  and  24 1 

Elkhorn,  T  road  south,  3.75  miles  north  of 


42  37  09.  4 
42  :i8  01.  4 


Mayview,  2.5  miles  west  of;  on  north  side  of  east  and 
west  road  at  T  road,  12  feet  northeast  of  mail  box 
marked  **E.  H.  Brownson,"  iron  poststami>ed  "Prim. 
Trav.  Sta.  No.  6,  1904" 


J.  E.  Parsons' s  house,  three  (corners 
Tibbetts's  house,  three  corners 


42  38  26.  2 
42  38  27.  5 
42  40  13.6 

42  42  22. 5 
42  43  32.  2 


Millard,  T.  3  N.,  R.  16  E.,  sees.  8  and  9,  quarter  corner 
between 

Millard,  0.5  mile  west  of;  at  northeast  corner  of  school- 
house  yard,  district  No.  4,  12  feet  north  and  west  of 
comer  of  iron  fence,  in)n  post  stamped  "Prim.  Trav. 
Sta.  No.  7,  1904" 


42  44  55. 0 
42  43  54.  8 
42  44  04. 1 


Millartl,  T  road  south,  2  miles  west  of 

T.  3  N.,  R.  15  E.,  at  quarter  corner  between  sees.  5  and 
8,  70  feet  southwest  of  schoolhouse,  district  No.  5,  at 
southwest  corner  of  school  yard,  6.5  miles  south  of 
Whitewater,  35  feet  northeast  of  crossroad,  iron  post 
stan)ped  " Prim.  Trav.  Sta.  No.  8,  UH)4" 


42  44  03.  5 
42  44  14.3 


Longitude. 

O  '  « 

88  31  08.  3 

88  33  24. 4 

88  lis  18.6 

88  32  26.  4 


42  37  a5.4       88  32  12.9 


88  32  26. 4 
88  32  27.  2 


88  32  27.  3 
88  .32  27.  5 
88  32  27. 5 

88  32  30.  5 
88  32  33.  2 


88  32  01.9 
88  34  19.5 
88  34  55. 0 


42  44  04. 0       88  37  16. 0 


88  37  52.  4 
88  40  15.4 


42  44  24.  7        88  44  58.  1 
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JEKFER80N    AND    WALWORTH    COUNTIES,   K08IIKONONG   QUADRANGLE. 

(reographlc  poailions  along  highways. 


Station. 


Latitude. 


Longitude. 


Whitewater,  (!ro8sroad8  5.5  miles  soutli  of 

Whitewater,  crossroails  3  miles  south  of  (citjamery  400 
feet  west) 

Whitewater,  Congregational  Church  spire  ( Hawkin^*) 

Whitewater,  Congregational  Church  spire  ( United  States 
States  Coast  Survey ) 

Whitewater  Normal  School,  T  street  south,  in  front  of 

Whitewater  Normal  School,  central  dome  (liawkins) 

Whitewater  Normal  School,  central  dome  (United  States 
Coast  Survey ) 

Whitewater,  junction  of  roads  1.5  miles  northwest  of 

Whitewater,  4  miles  northwest  of;  0.33  mile  southeast  of 
Auman's  house,  180  feet  from  telephone  pole,  marked 
**U.  S.  794;"  on  east  side  of  road,  iron  post  Rtami)ed 
**Prim.  Trav.  Sta.  No.  10,  1904" 

Cold  Spring,  four  corners  at  store 

Cold  Spring,  T  road  west,  1  mile  north  of 

Bridge  over  creek  west,  T  road  east,  400  feet  north  of 

Fort  Atkinson,  T  road  west,  2  miles  east  of 

Bridge,  elevation  marked  "  U.  S.  803.806" 

Sclioolhouse  No.  10,  road  in  front  of 

T.  ()  N.,  K.««   14  and  15  E.,  corner  sees.  7,  12,  13,  and  18... 

Jefferson,  1  mile  east  of;  T.  6  N.,  lis.  14  and  15  E.,  30 
feet  southeast  of  corner  of  sees.  1,  6,  7,  and  12;  iron 
post  stamjwd  "  Prim.  Trav.  Sta.  No.  11,  1904  " 

Jefferson,  Catholic  Church  spire  1  mile  east  of  (Hawkins) , 

Jefferson,  Catholic  Church  spire  1  mile  east  of  (Coast  and 
Geoiletic  Survey ) 


Of  tt  •        o  I  t' 

42  45  18.  4  I  88  45  00.  2 

42  47  29. 4  ,  88  44  48.  7 

42  50  02.  6  i  88  44  11. 9 


42  50  02. 6 
42  50  05.  8 
42  50  09. 9 


88  44  09.5 
88  44  37.  0 
88  44  37. 2 


42  50  10. 9  ;  88  44  37. 3 
42  51  26. 0     88  45  24. 0 


Jefferson,  German  Methcnlist  Episcopal  Church  spire 

Jefferson,  German    Methodist    Episcopal   Church   spire 
(Coast  and  Geodetiq  Survey) 

Jefferson,  Catholic  Church  spire 

T.  6  N.,  R.  14  E-,  (quarter  corner  between  sees.  4  and  9. . . 

T.  6  N.,  Rs.  13  and  14  E.,  comer  sec^.  1,  6,  7,  12 

Oakland  triangulation  station  ( Coast  and  Geodetic  Survey) 


42  52  28. 1 
42  53  28. 3 
42  54  15.  8 
42  55  03. 0 
42  55  22.  3 
42  56  48. 4 
42  58  57. 5 

42  59  24. 0 

43  00  16.5 
43  00  17.9 

43  00  17.9 
43  00  19.7 

43  00  24.  7 
43  00  24.  6 
43  00  24.  8 
43  00  27.  8 
42  59  11.98 


88  46  13.  2 

88  46  26.  2 

88  46  39. 4 

88  46  44. 0 

88  46  46. 3 

88  46  51.4 

88  46  37. 5 

88  46  37.  9 

88  46  57. 2 
88  46  44.4 

88  46  45. 1 
88  48  19. 7 

88  48  09. 6 
88  48  09.  7 
88  50  48.  6 
88  53  39.  2 
88  53  49. 06 
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KSNOBHA    AND   WALWORTH    (X>rNTIR'{,  (;ENEVA   QITADRANGLE. 

Oeogrnphic  pontwns  aimiy  high  frays. 


Station. 


Lntitudo. 


Twin  Laken,  0.75  mile  west  of;  550  feet  west  of  elbow 
in  road,  400  feet  north  of  Mr.  Oelson'H  barn,  in>n  post 
stamped  '^Prim.  Trav.  Sta.  No.  ;^,  1904" 

J.  F.  Reynold's  house,  T  road  south,  0.25  mile  north  of. . 

T.  IN.,  R.  18  E.,  quarter  corner  between  se(!s.  25  and  26. 

Genoa  Junction,  crossing  Chitrago  and  Northwestern  Rail- 
w^av  2  miles  northwest  of 

T.  1  N.,  R.  18  K,  comer  sees.  21,  22,  27,  and  28 

T.  1  N.,  R.  18  E.,  quarter  comer  between  sees.  20  and  29. 

T.  1  N.,  Rs.  17  and  18  E.,  quarter  corner  t)etween  sees. 
30  and  25 

T.  1  N.,  R.  17  E.,  30  feet  northeast  of  quarter  corner  l)e- 
tween  sees.  25  and  26,  at  southwest  corner  of  Bloom 
Prairie  Farm,  owned  by  J.  G.  Nichols,  iron  post 
stamped  "Prim.  Trav.  Sta.  No.  4,  1904" 

T.  1  N.,  R.  17  E.,corner  of  sees.  13,  14,  23,  and  24 

Geneva,  junction  of  roads,  2  miles  southwest  of 

Geneva,  crossing  Main  and  Broad  streets 

(ieiieva,  crossroads  2.5  miles  west  of 


42  31  52.  2 
42  31  26.3 
42  30  59. 6 


Lonjiritudo 


o       /  // 

88  16  0«).6 

88  17  19.6 

88  19  27.  8 


42  31  13"  2 

88  20  54. 9 

42  31  25.  2 

88  21  49.  2 

42  31  25.  6 

88  23  34.6 

42  30  59.  3 

88  25  21.  7 

42  30  59.  7 

88  26  33. 1 

42  32  44.  5 

88  26  33. 9 

42  33  28.  0 

88  26  :^.0 

42  :«  30.  6 

88  26  0<>.  0 

42  35  10.  8 

88  28  55.  6 

MILWAUKEE   COUNTY,  MILWAUKEE   QUADRANtJLE. 

Geographic  }H)sitioiin  along  the  Chicago  and  Northv^eHfern  Railnmg. 


Station. 


Uititude. 


Of  n 

43  00  27.  8 


43  00  11.3 


North  Greenfield,  railway  crossing,  1.25  miles  east  of... 

Overhead  crossing,  200  feet  west  of 

Layton  Park,  crossing  west  of  station 42  59  45. 6 

Catholic  Cathedral,  railway  crossing  3  blocks  south  of '    42  59  41.  8 

Milwaukee  court-house  dome  (United  States  Lake  Sur- 
vey station ) 


Longitude. 

O        /  n 

87  59  19. 5 
87  58  :^.  2 
87  57  13.9 
87  55  07. 4 


43  02  31.9  :     87  54  17.6 
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DODGE    AND   WAUKE«HA   COUNTIES,    (K'ONOMOWOC   QrAURANGLE. 

(fCographic  jfositions  along  highways. 


station. 


Dousman,  crossroads  3.25  uiiles  northwest  of 

T.  7  N.,  R.  17  E.,  corner  of  sccs.  15,  16,  21,  and  22 

T.  7  N.,  R.  17  K.,  comer  of  sees.  15,  16,  9,  and  10 

Oconomowoc,  crossing  Main  and  West  avenues 

Oconomowoc,  2  miles  north  of,  in  front  of  A.  Cottrell's 
house  on  cast  side  of  north  and  south  road;  iron  post 
stamped  "Prim.  Trav.  Sta.  No.  15,  1904" 

T.  8  N.,  R.  17  E.,  quarter  corner  between  sees.  20  and  21. 

T.  8  N.,  R.  17  E.,  comer  of  set^.  16,  17,  20,  and  21 

Monterey,  crossroads  J  mile  north  of;  T.  8  N.,  R.  17  K., 
corner  of  sees.  4,  5,  8,  and  9 

Monterey,  crossroads  1.75  miles  northwest  of 

Ashippun,  crossroails  1 .  25  miles  southeast  of 

Ashippuu,  (Tossroads 


Latitude. 

O  /  ff 

43  02  51.0 
43  03  44.  4 
43  04  S6. 6 
43  06  41.4 

43  08  16.9 
43  08  35. 8 
43  09  01.  9 


Longitude. 


43 

10  46.6 

43 

11  44.8 

43 

12  36.9 

43 

13  29. 4 

88  29  10.  8 

88  28  52. 6 

88  28  50. 7 

88  29  57. 5 

88  29  58. 2 
88  29  58. 3 
88  29  58. 3 

88  30  00. 3 
88  30  25. 4 
88  30  54.  7 
88  31  10.  8 


Geographic  positiotu  along  the  Chicago  and  Northwestern  RailvHijf. 


Station. 


I^atitude. 


Longitude. 


Dousman,  railway  crossing 

Dousman,  railway  crossing  1.25  miles  east  of 

Delafield  triangulation  station  (United  Stiites  Coast  Sur- 
vey ) 


O  /  /' 

43  00  50.  3 
43  00  56. 0 

43  01  57. 0 


o       /  /» 

88  28  21.6 

88  26  46.  4 

88  23  33.  3 


(reograj)hlc  po)iitiov8  along  highioaya. 


Siiition. 


Wales,  crossroads  0.75  mile  northwest  of 

Wales,  0.75  mile  northwest  of;  750  feet  east  of  cross- 
roads, on  south  side  of  road;  iron  post  stamped  "Prim. 
Trav.  Sta.  No.  19,  1904" 

Stone  schoolhouse,  road  south 

Stone  schoolhouse,  three  corners  1  mile  east  of 

Waukesha,  crossroads  2.5  miles  west  of 


Latitude. 

o       »  /' 

43  00  43.  2 

43  00  45. 7 

43  01  14. 3 

43  01  13. 5 

43'  00  47.  8 


Longitude. 


rt 


88  23  01.4 

88  22  51.  8 
88  20  37.  3 
88  19  27.  6 
88  17  09.0 
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KBNOnnA   CX)UNTY,  RACINE   (tUADRANGLB. 


GeoQraphic  positions  along  highwaiis. 


Station. 


Benton  triangulation  station,  United  States  I^ke  Survey. 

Benton,  crossroads  mi  Illinois- Wisconsin  State  line,  0.75 
mile  northwest  of 

Illinois-Wisconsin  State  line,  T  road  west 0.25  mile  south  of 

Illinois-Wisconsin  State  line,  T  road  west  0.5  mile  north  of 

Illinois- Wisconsin  State  line,  Elbow  road  north  and  wewton 

Illinois- Wisconsin  State  line,  crossroads  on 

T.  IN.,  E.  21  E.,50  feet  northeast  of  south  corner  sees. 
34  and  35,  on  north  side  of  State  line  road,  about  800 
feet  northwest  of  Charles  Crawford's  house;  iron  post 
stamped  '*  Prim.  Trav.  Sta.  No.  1  1904" 


Latitude. 


Longitude. 


O  /  /'         I  O  /  It 

42  29  02.  88'  87  52  43.  35 


42  29  37. 4 
42  29  25. 5 
42  30  04.  9 
42  29  40.  9 
42  29  41.5 


87  53  12. 0 
87  54  09. 1 
87  54  42. 9 
87  57  03.  4 
87  58  17.4 


42  29  42.  5 


87  59  24.5 


ROCK    AND   WALWORTH   COUNTIES,    SHOPIERE   QUADRANGLE. 

Geographic  positions  along  highways. 


Station. 


T.  3  N.,  Rs.  14  and  15  K.,  corner  sees.  1, 6,  7,  and  12 

T.  3  N.,  R.  14  E.,  quarter  comer  between  sees.  2  and  11.. 

Johnson  Center,  crossroads  3  miles  north  of  and  0.  75  mile 
east  of 

Johnson  Center,  crossroads  3  miles  north  of 

Brick  schoolhouse,  crossroads 

*'  Milton,  4  miles'*  from,  920  feet  west  of  crossroads  where 
signpost  is,  on  north  side  of  road;  iron  f)OHt  stamped 
**Fnm.  Trav.  Sta.  No.  9,  1904" 

T.  3  N.,  Rs.  13  and-14  E.,  corner  sees.  1,6,  7,  and  12 

T.  3  N.,  R.  13  E.,  comer  sees.  1,  2,  11,  and  12 

T.  3  N.,  R.  13  E.,  corner  sees.  12,  11,  13,  and  14 

T.  3  N.,  R.  13  E.,  comer  sei's.  10,  11,  14,  and  15 

T.  3  N.,  R.  13  E.,  corner  sees.  9,  10,  15,  and  16 


Latitude. 


Janesville,  crossroads  2.75  miles  northeast  of  (roads  nm 
northeast  and  southwest  and  northwest  and  southeast ) . 

County  Farm,  crossroads  at  northwest  corner  of , 

Brick  schoolhouse,  crossroads 

Rock  River,  T  road  south  0.25  mile  west  of 


o         /  #/ 

42  44  24. 1 
42  44  23.  8 


42  44  14.  1 
42  44  20.  2 
42  44  27. 3 

42  44  30. 9 
42  44  32. 1 
42  44  33.  2 
42  43  41.4 
42  43  42.  6 
42  43  42. 9 

42  43  12.2 
42  43  48.  8 
42  43  48.  8 
42  43  48.  2 


Longitude. 


o       /        // 

88  46  41.  8 
88  48  27.  2 


88  49  38.  6 
88  50  31.  8 
88  51  25. 1 

88  52  48.  3 
88  53  43.  2 
88  54  54.  7 
88  54  54.  0 
88  56  03.  8 
88  57  15.2 

88  59  47.  6 

89  01  57. 5 
89  02  3:1  7 
89  03  49.  8 
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KENOHHA    COINTY,    HILVER   LAKE   QirADRANGLE. 

Geographic  positioiui  along  highwags. 


Station. 


Latitude. 


Pikeville,  crossroacls 

Hosiner  Church,  junction  of  roads 

Antioch,  T  road  we^t,  2  miles  northeast  of 

Antioch,  2  miles  north  of,  crossroad 

T.  1  N.,  R.  20  E.,  corner  sees.  27,  28,  38,  and  34 

Trevor,.  1  mile  west  of,  on  south  side  of  road  in  front  of 
George  Faulkner's  house,  iron  post  stamped  "Prim. 
Trav.  Sta.  No.  2,  1904" 

Wilmot,  intersection  of  streets  at  hotel 

T.  1  N.,  R.  19  E.,  sees.  26  and  35,  quarter  corner  between. 

T  road  west. 

Twin  1-Akes,  T  road  east,  0.5  mile  east  of 

Twin  Lakes,  road  in  front  of  railway  station 


// 


42  29  44. 8 
42  30  35.  8 
42  30  11.4 
42  30  23. 9 
42  30  37.  2 

42  30  36..  8 
42  30  46.  6 
42  30  35.  2 
42  31  53.  2 
42  31  52. 4 
42  31  52.  6 


Ix>ngitude. 


tf 


88  01  30.0 
88  01  46. 5 
88  04  43.  7 
88  05  46.2 
88  07  40. 9 

88  08  17.3 
88  10  53.4 
88  12  58. 8 
88  13  00. 9 
88  14  52.8 
88  15  12.4 


WAUKESHA    COUNTY,    WAUKESHA    QUADRANdLE. 

(reographic  positions  along  hightvaya. 


station. 


Latitude. 


Longitude. 


Waukesha,  at  southwest  corner  of  Madison  and  Wash- 
ington street*^, iron  post  stamped  "Prim.  Trav.  Sta.  No. 
20,  1904" 


43  00  48.  3 


88  14  43.4 


Olographic  poxition)*  along  the  Chicago  and  Northwestern  Railway. 


station. 


W^aukesha,. crossing  Wisconsin  Central  liailvvay  and  Chi- 
cago and  Northwestern  Railway 

.Springdale,  railway  crosj?iing 

Calhoun,  275  fpet  southwest  of  railroad  station,  on  south 
side  of  railwav,  30  feet  west  of  north  and  south  road, 
iron  post  stamped  "Prim.  Trav.  Sta.  No.  21,  1904".... 

Edgemore,  north  and  south  road  crossing 

Sunny  Slope,  north  and  south  road  crossing 

County  line,  north  and  soutli  road  crossing 

North  Greentield,  overhead  road  crossing  0.75  mile  west  of. 

North  Gre€*nfield,  150  feet  southeast  of  station.  25  feet 
south  of  railwav  and  50  feet  southwest  of  end  of  double 
track,  iron  post  stamped  "  Prim.  Trav.  Sta.  No.  22, 
1904  " 


latitude. 


// 


43  00  19.  8 

43  00  35. 2 

43  00  35. 7 

43  00  36. 1 

43  00  36.  3 

43  00  36.  5 

43  00  36.  8 


43  00  36.  7 


Ix)ngitude. 


O  /  ft 

88  13  53.0 
88  11  10.5 


88  07  37.  3 
88  06  26.  6 
88  05  14.7 
88  04  01.9 
88  01  36. 5 


88  00  47.  6 


WISCONSIN. 
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JSFFSB80N,  WALWORTH,  AND    WAUKESHA    roUNTIEH,   WHITEWATER   urADRANCiLE. 

Geographic  po^i'umn  alviuj  hujhvxvjs. 


station. 


latitude 


Umj^itude. 


Jefferson,  junction  of  roads  at  church  2  miles  east  of 48  0()  39. 9 

Jefferson,  T  road  north,  3.5  miles  east  of J  43  01  01.  2 

Jefferson,  T  road  north,  4.5  miles  east  of j  43  01  07.  8 

Helensville,  flag  pole  on  schoolhouse 43  00  43.  7 

Helensville,  crossroads  1  mile  east  of 43  00  51.5 


88  45  50.  5 
88  44  21.8 
88  43  10.  8 
88  41  55. 4 
88  40  45. 9 


(rew/rtiphic  ponUiofUf  along  the  Chifagoand  Northwestern  Rail (va if  between  Ileleusrille  and 

Dowfman. 


station. 


latitude. 


Helensville,  railway  crossing  1.5  miles  east  of 43  00  47.  2  j 

Helensville,  railway  crossing  2.5  miles  east  of 43  00  40. 0 

Helensville,  railway  crossing  4  miles  east  of 43  00  43. 8  | 

Sullivan,  on  north  side  of  railway  right  of  way,  200  feet  j 
west  of  station,  iron  post  stamped  "Prim.  Trav.  Sta.  ' 

No.  12,  1904" 43  00  42.5 

Sullivan,  overhead  railway  crossing  1.5  miles  east  of 43  00  41. 9 

Flag  station,  railway  crossing 43  00  38. 9 

Dousman,  railway  cnwising  0.5  mile  west  of 43  00  48.  7 


Longitude. 


o  /  // 

88  40  04. 4 

88  38  43.  4 

88  37  24. rt 


88  :^5  20.6 

88  'SS  39.  2 

88  32  49. 1 

88  28  58.1 
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JEFFERSON,  WALWORTH,  AND  WAUKESHA  COUNTIEH,   WHITEWATER  QITADRANOLE — COnt'd. 

Geogniphic  positions  along  highways. 


Station. 


Dousman,  0.75  mile  southwest  of,  at  T  road  north,  on 
south  side  of  road,  8  feet  north  of  east  and  west  fence, 
250  feet  southwest  of  Jake  Stevens's  house,  iron  post 
stamped  "Prim.  Trav.  Sta.  No.  13,  1904" 

Dousman,  junction  of  roa<ls  1.5  miles  southwest  of    

Catholic  Church,  road  in  front  of 

Junction  of  road  south  with  road  northeast  and  south- 
west  


Latitude. 


// 


T.  6  N.,  R.  17  E.,  sec.  19,  centef  of 

T.  6  N.,  R.  17  E.,  sees.  19  and  30,  quarter  (^omer  between 

T.  6  N.,  R.  17  E.,  corner  sees.  19,  24,  25,  and  30 

Siloam  Chapel,  crossroads , 


42  58  02. 5 
42  57  36.  2 


Creamery,  crossing  north  and  south  road  with  northeast 
and  southwest  road .' 


42  54  18.  2 


Palmyra,  3  miles  east  of,  20  feet  south  of  three  corners, 
6  feet  north  of  railway  fence,  160  feet  east  of  railway 
crossing,  iron  post  stamped  **  Prim.  Trav.  Sta.  No.  14, 
1904" 

T.  5  N.,  Rs.  16  and  17  E.,  quarter  corner  l>etween  sec«. 
31  and:^ 

Schoolhouse  and  creamery,  crossroads 

Three  corners,  road  south 

EU)ow  in  road,  north  and  west 


42  52  45.  2 


42  46  43. 6 


T.  4  N.,  Rs.  16  and  17  E.,  quarter  corner  between  sees. 
25  an  d  30 

T.  4  N.,  Rs.  16  and  17  E.,  quarter  corner  between  sees. 
31  and  36 


Longitude. 


43  00  38. 2  88  28  58. 1 
43  00  09. 3  88  29  52. 9 
42  59  36. 1   88  30  39.  7 


42  58  48.  6  :  88  31  57.  2 


88  31  57.  3 
88  31  57.6 


42  57  36.  7   88  32  30. 2 
42  55  37.  6   88  32  30. 9 


88  32  31.0 


88  32  30. 


42  51  08. 5  88  32  29.  3 
42  48  01.2  !  88  3J  59.0 
42  47  36.  4  I  88  31  42. 9 


88  31  45. 1 


42  46  42.  8  .  88  32  36.  6 


42  45  51.1 


88  32  37.  3 


WESTERN  DIVISION  OF  TOPOGRAPHY. 
E.  M.  Douglas,  Geoqraphi-r  in  charge. 

ARIZOXA. 

SECONDARY  TRIANGULATION  STATIONS. 

MARICX)PA    COUNTY. 
C'AXEL8  BACK.  DEKEBT  WELL,  AND  FOBT  M'DOWELL  QLADBANdlLEM. 

Ill  the  winter  of  1904-5  Mr.  T.  M.  Bannon,  topoj^rapher,  occupied 
a  number  of  three-point  and  secondary  triangulation  stations  in  order 
to  obtain  additional  control  for  three  15-minute  quadrangles  in  Mari- 
copa County. 

Positions  are  based  upon  Santan,  Walker,  Superstition,  and  Four 
Peaks;  Maricopa  astronomic  datum. 

BUCHANANS   TANK,    MARICX)PA    COITNTY. 

(Not  oticupied.) 

The  galvanized  water  tank  on  the  platform  10  feet  south  of  the  Desert 
Well.     Twelve  miles  east  of  mesa  on  telephone  road  to  Florence. 
Station  mark:  Center  of  tank. 

[ Utitude  33°  2CK  h^MY'.     l^^n^itude  111°  36^  88.98^^ ] 


To  Htatlon— 

Azimuth. 

Off 

Hack  iiziniiith. 

L<>jf.  distHiH'f. 

Number  Four 

1.1    1    /' 

MeUrK 
^.  9339890 

Usery 

4.2272149 

• 

I 

CORRECTION   CORNER,    MARICOPA    AND    FINAL   COUNTIES. 

Correction  corner  on  the  base  line  between  Tps.  1  N.  and  1  S.  and 
Rs.  7  and  8  E.  of  the  Gila  and  Salt  rivers  meridian.  This  corner  also 
marks  an  angle  between  Maricopa  and  Pinal  counties.  The  station 
was  k)cated  by  the  three-point  method. 

[Latitude  :«°  22'  39.  W.     Um^WxnX^.  111°  35'  02.:i3''.  ] 


• 

To  Mtation— 

Azimuth. 

Back  azimuth. 

1 

O              '              « 

Log.  (listuncc. 

Walker. . . 

O              '               " 

Mrtrnt. 
4.5491195 

Santan -_   --   -  

4. 4082288 

, 

v»\ 
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DOME    HILL,    MARKX)PA    COUNTY. 

( Not  occupied. ) 

Bush  on  center  of  high  dome-shaped  hill  several  miles  northwest  of 
Goldfield. 

Station  mark:  Center  of  bush. 

[Latitude  38°  IW  04.58^^     longitude  111°  32^  43.67^^] 


To  Ktation — 

Azimuth. 

Back  azimuth. 

f 

Lc^.  diKtance. 

Texas 

O             f             tf 

o        /        // 

Mrterf. 
.'       4.2121871 

l^aerv 

.'       3.9490697 

• 

i 

EASTEXD,    MARICOPA   COINTY. 

(Not  occupied.) 

Station  mark:  Highest  point  of  a  big  bowlder  hill  on  the  northeast 
end  of  the  McDowell  Mountains. 

[Latitude  33°  40^  42.50'-'.     longitude  1 1 1  °  48'  02.95'^ ] 


To  station— 


Azimuth. 


Back  azimuth. 


I^ousley  .. 
Fraesfield 


« 


// 


Log.  distance. 


"  Meiers. 
3.9819277 
3.  9040*J94 


VinW    M  DOWKLL,    MARICOPA    COUNTY. 

(Not  occupied.) 
station  mark:  Center  of  the  agent's  house  at  old  Fort  McDowell. 

[latitude  83°  \W  07.72''.     Ix>ngitude  111°  40^  38.5t>'^] 


ToHtatlon— 

Azimuth. 

o           /           // 

Back  azimuth. 

o         1          n 

Log.  diiitan<*c. 

Ti'xas  . . . 

Meters. 
3. 9024770 

ITserv 

4. 1900818 
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FRAB8FIELD,    MARICOPA    CX)rNTY. 

On  a  lone  hill  near  the  divide  between  the  Verdi  River  and  Paradise 
Valley,  about  14  miles  northwest  of  old  Fort  McDowell. 

Station  mark:  A  bronze  tablet  cemented  into  solid  rock  under  a 
large  rock  monument. 

[latitude  3:^°  45'  01.18'^     longitude  1 11°  48'  36.a5''.] 


To  station- 

Azimuth. 

Back  Hzimiitli. 

Log.  distance. 

L<»UHlev  . 
Ueery  . . . . 

1       297  08  54.98  ^ 

880  :i5  46.48  | 

1                                1 
1 

117  07  80.75 
150  41  28.  08 

1 

Meten. 

4.  a507955 

4.  5046607 

1 

U>ITSLEY,    MARICOPA    COUNTY. 

On  the  highest  point  north  of  the  low  hills  on  the  west  side  of  the 
Verdi  River  and  about  4  miles  north  of  old  Fort  McDowell. 

Station  mark:  A  tablet  cemented  in  a  large  bowlder  centered  under 
a  large  rock  monument. 

[Latitude  :«°  42'  14.99^'.     Longitude  1 1 1°  42'  07.:i5".] 


•    To  station— 

Aximiith. 

Back  azimiitli. 

Log.  diRtaiicc. 

O             '                 It 

....    , _.  . 

o          /            n 

Metcrg. 

Texan 

4.  0889721 

Ust'sry  .... 

:«6  01  21.  75 

166  08  28.08 

4. 8697898 

NUMBER   THREE,   MARICOPA    COUNTY. 

A  three-point  station  on  a  small  isolated  knob  on  the  north  side  of 
the  Mesa-Goldtield  road,  17  miles  east  of  Mesa  and  5  miles  west  of 
Goldfield. 

Station  mark:  A  bronze  tablet  cemented  into  solid  rock  under  a 
small  rock  monument. 

[Utitude  8:r  2(V  14.96".     Longitude  111°  88^  27.80".] 


To  station —  '  Azimuth,  Back  luimiit-}).      '  Tx>k.  distance 

o       '  "  o       t  t,  Mftvm. 

Number  Four ■ ' 8.6116108 

Usery ' ' 3.  8849548 


174   PRIMARY  TRI ANGULATION  AND  PRIMARY  TRAVERSE. 


NrMBEK    FOUR,  MARICOPA   COUNTY. 

( Not  (K'cupied. ) 

On  a  lone  malpais  hill  12  miles  northeast  of  Mesa,  2  miles  northwest 
of  the  crossing  of  Usery  Pass — Desert  Well  and  the  Mesa — Goldfield 
roads. 

Station  mark:  A  bronze  tablet  centered  under  a  small  rock  monument. 

[Latitude  :i:i°  25'  33.53^^     Longitude  111°  35'  67AV\] 


To  KUitioii— 


Userv 

Superstition 


Azimuth. 

o  /  " 

154  23  30. 16 
275  32  03.  54  . 


Back  azimuth,      i  Log.  diittanct.' 


// 


3:U  22  07. 08 
95  38  36. 05 


Meter*. 
3. 9541864 
4.  2672195 


NUMBER    FIVE,    MARICOPA    COUNTY. 

(Not  occupied. ) 

Highest  point  of  the  ro<^k  blutf  on  the  east  side  of  Usery  Pass. 
Station  mark:  A  2  by  4  scantling  driven  between  two  rocks. 

[Utitude  33°  29'  04  56''.     Longitude  111°  35'  51.70".] 


To  station—    , 

.  1 
1           Azimuth. 

I 

I                  O              '               " 

Back  azimuth. 

O              '              /» 

Log.  distance. 

Texas 

Mctertt. 
4.  2449715 

L  scry  .. -   -- 

3.  6382264 

K0C:K    PINNACLE,    MARICOPA    COUNTY. 

(Not  occupied. ) 

Station  mark:  Center  of  a  rock  pinnacle  about  3  miles  west  of  the 
divide  between  Paradise  Vallev  and  Verdi  River. 

[I^atitude  :^r  4:^  34.40".     Ix)ngitude  111°  51'  54.29".] 


To  station— 

Azimuth. 

O              '               // 

Back  azimuth. 

o         f         n 

Log.  dL«»tancc. 

Ix)u.slev 

Mtirrg. 
4. 1849621 

Fraesfield  . -   

3.  7604678 

ARIZONA. 


175 


STEWARTS,  MARICOPA   COUNTY. 

On  the  southwe«tern  of  three  granite  mountains  on  the  north  side 
of  Salt  River  4  miles  east  of  it«  junction  with  the  Verdi. 

Station  mark:  A  cross  (+)  chiseled  on  solid  rock  under  a  large  rock 
monument. 

[Latitude  33°  34^  51.5(r.     Longitude  111°  33'  31.0(/'.] 


To  Htat  ion- 


Azimuth. 


Texas 
I'sery 


Ba(>k  azimuth.      ,  Ix>g.  distance 


Meters. 
3. H771431 
4.074019 


SrGARLOAK,  MARICOPA    COUNTY. 

(Not  occupied.) 

On  the  highest  point  of  a  flat  topped  nialpais  hill,  locally  known  as 
Sugarloaf,  on  the  south  side  of  Sycamore  Creek  and  about  8  miles  east 
of  old  Fort  McDowell. 

[Latitude  33°  41'  43.60'^     Longitude  111°  3P  52.11''.] 


To  station— 


Azimutii. 


ff 


Texas 
Ueery 


Back  azimuth.      ,  Ixm.  cliKtancc. 


// 


Meters. 

3.9077180 

4.3810111 


TEXAS,  MARiaiPA    I'OUNTY. 

A  3-point  station  on  the  highest  point  of  the  center  of  three  malpais 
hills  on  the  south  side  of  Sycamore,  6  miles  east  of  old  Fort  McDowell. 

Station  mark:  A  bronze  tablet  cemented  into  solid  rock  under  a 
large  rock  monument. 

[Latitude  ;«°  38'  :W.S2".     Ix)ngitude  111°  :W  30.28".] 
To  station—  Azimuth.  Back  a/imuth.        Log.  di.stancc. 


Superstition 
Usery 


O  ' 


1(3  03  01.11 


i       4.49612(J9 

urn  01  23.08         4.2201578 


USERY,   MARICOPA    COUNTY. 

A  3-point  station  on  the  highest  point  of  the  hills  west  of  the  ILserv 
Pass,  about  15  miles  northeast  of  Mesa  and  l^  miles  south  of  the  junc- 
tion of  the  Verdi  and  Salt  rivers. 

Station  mark:  A  bronze  tablet  cemented  into  a  large  bowlder  over 
which  was  bailt  a  tripod. 
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[J^titiide  :^8°  29^  56.9(K^     Longitude  111°  38^  28.08^^] 


To  station— 


Superetition 
Four  Peaks  . 


A7iniuth. 


Back  azimuth . 


// 


293  54  32. 08 
234  00  01.  23 


// 


Meters. 
114-02  28.05         4.3874513 


Lofi^.  distance. 


55  10  38. 43 


4.  5520318 


CALIFORNIA. 

TRIANGULATION    STATIONS. 

SAN   DIEGO   COUNTY. 
HOLTTILLK  AND  IMPKBUL  (^I'ADRANtiLEH. 

Ill  the  spring  of  1904  Mr.  C.  F.  Urquhart,  topographer,  in  coopera- 
tion with  the  Reclamation  Service,  extended  a  belt  of  triangulation 
westward  from  the  vicinity  of  Yuma,  Ariz.,  through  San  Diego 
County,  connecting  with  stations  Tecate  and  Cuyamaca,  of  the  United 
States  Coast  and  Geodetic  Survey.  In  the  prosecution  of  this  work 
Mr.  Urquhart  occupied  25  stations  for  the  control  of  an  area  of  2,500 
square  miles. 

The  positions  giv^n  herewith  are  based  upon  Cuyamaca-Tecate  on 
the  Ignited  States  standard  datum. 

AMERICAN,  HAN    DIEGO   COUNTY. 

On  the  highest  point  of  a  mnge  of  mountains  lying  east  of  the 
American  gold  mine  and  about  8  miles  a  little  south  of  east  from  the 
mine.  Take  road  from  Yuma  to  the  American  gold  mine.  Horses 
can  be  taken  within  a  mile  of  station  by  follow  ing  wash  from  the  mine. 

Station  mark:  A  bronze  trianc^ulation  tablet  cemented  in  rock  and 
placed  under  center  of  cairn  8  feet  high. 

[<t  Latitude  32°  W  26.38'^     Longitude  114°  45^  09.10^-'.] 
['' latitude  32°  51'  27.5.r^     Longitude  114°  45'  08. 18''.] 


To  s(atioi»— 


Sandy  . . 
Blizzard 
Hardy  . 
Quartz  . 


Aximiith. 

/'39  59  10.25 

''  80  54  55.  70 

''  94  20  50.  67 

«  lf)5  40  41. 19 

"  2(H»  57  00.  53 


Back  azimuth. 


Clip 

Kidge «  25(>  13  :i8.  72 

Sugiirloaf «  28(>  14  08.  73 

Yuma,  azimuth  station ^'  322  06  18.  04 

Pilot I  «  ;i57  44  03.  76 


Pilot 


''357  44  01.80 


219  54  43. 91 
260  47  44.  70 
274  10  09.  72 
345  38  23.  65 
30  02  27.  81 
76  19  48.46 
10()  22  49.  75 
142  10  39.  78 
177  44  15.19 
177  44  13.23 


Log.  distance. 


4.  2995209 
4.  3208401 
4.  4884104 
4.4231629 
4. 4945347 
4. 2607025 
4. 4157937 
4.3116694 
4. 1430949 
4. 14:10929 


'iFrom  Lake  Tnhoe,  United  StMtes  standard. 


t*  From  Cv\vaiaaoa-T*i««L\ft,  \2Yi\.X«i\  States  standard. 
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nLIZZAKDf  SAX    DlEXiO   ( orNTY. 

On  a  high  point  near  the  center  of  Sand  Hilln,  about  8  miles  a  little 
south  of  west  from  Ogilby,  a  station  on  Southern  Pacific  Railroad  IC 
miles  west  of  Yuma.  It  is  impossible  to  describe  this  point  very  accu- 
rately, as  the  hills  are  very  similar  and  change  more  or  less  with  every 
sand  storm. 

Signal:  A  lumber  tripod. 

Station  mark:  A  2  by  3  stake  set  in  sand  under  center  of  tripod. 
No  bench  mark  was  available  when  station  was  occupied,  and  it  is 
impossible  to  preserve  this  point. 

[Latitude  32°  49^  :^.5:r.     I^mj^/itude  1 14°  58^  22.9(K^] 


To  station- 


Azimiith. 


Kiick  azimuth.         Ixjg.  distance. 


Gravel 

Hanly 

Anieric'an.. 
I*ilot  Knob 
Sandv 


44  06  15.  So 
119  13  29.:^ 
260  47  44.  70 
29t>  23  37.  86 
:^26  34  08.21 


224  01  10.  68 
299  09  59.81 
80  54  55.  70 
116  :M)  59.56 
146  36  52.  18 


}frter«. 
4.  :i244724 
4.  06096()7 
4.  :i208401 
4.  3750165 
4. 1558855 


BRAWLEY,  SAX    DIEXJO    COINTY. 

On  a  low  sand  hill  covered  with  niesquite  l)rush,  in  the  southeast 
corner  of  the  town  of  Bmwlev. 

Signal:  A  lumber  tripod  12  feet  high,  with  target  extending  <>  feet 
higher. 

Station  mark:  A  standard  bench-mark  post  set  40  inches  in  the 
ground  under  center  of  signal.     (Probably  permanent.) 

[latitude  :32°  58^  26.47^^     Longitude  115°  32'  09.12^] 


To  Htation- 


Imperial  

Lucky 

Sunset 

Holtville 

Bull.  276—05 12 


Azimuth. 


ft 


10  2t)  41.  16 

6()   12  44.58 

280  06  42.  20 

323  45  28.  93 


Rack  azimuth. 

190  28  49.21 
246  06  12.43 
100  15  10.03 
143  50  23.35 


I>i)^.  <listance. 

4.  i:i50684 
4.311432^^ 
4. 3915585 
4.  37772<K) 


178        PRIMARY    TRIANGULATION    AND   PRIMARY    TRAVERSE, 


CALEXICO,  SAN    DIE(iO   COUNTY. 


(Not  occupied.) 
Station  mark:  Center  of  top  of  water  tank  in  the  town  of  C^lexieo. 

[Utitude  32°  39^  58.9.^.     Ix)ngitude  115°  29^  54.5r^], 


To  station- 


Signal  Mountain 
Luckv 


Azimuth. 

Back  a/iintith. 

Ijitg,  disiaiice. 

o        /            // 

or            // 

Metent. 

76  39  39. 90 

256  32  51.  24 

4.  3074526 

139  28  11.20 

319  20  27.  80 

4.  5343827 

CAMIH),  KAN    DIEiH)    COUNTY. 

On  a  long  ridge  6  or  7  miles  north-northwest  from  Campo  post- 
office.  To  reach  station  from  Campo  there  is  a  road  to  Mr.  HilPs 
ranch,  a  distance  of  2  miles.  From  this  ranch  an  old  wagon  road  goes 
up  ridge  about  west  to  summit.  The  road  has  been  abandoned  and 
can  not  Ix^  traveled  over  with  wagon,  but  is  a  good  pack  trail. 

Signal:  A  cairn  about  8  feet  high,  built  on  a  large  flat  rock.  There 
is  a  large  rock  which  is  a  little  higher  than  signal,  about  200  3^ards 
southwest. 

Station  mark:  A  triangulation  tablet  set  in  rock  under  center  of 


cairn. 


[Latitude  32°  37"  29.95'^     I^njdtude  116°  32^  39. 72^] 


To  station— 


A  zi  ninth. 


Back  azimuth. 


Ijog.  distance. 


Tecatc 69  32  57.82 

("uyainaca 1 70  47  24.  15 

Laguna 209  29  00.  Ki 

Jaouniba 257  OH  16.  09 


o       /  tf 

249  28  18.54 

350  45  23. 49 

29  33  41.04 

77  20  35. 08 


Meters. 

4. 1592400 
4.  5.582424 
4.  43748;^ 
4.  56:^3149 


COYOTE,  .SAN    DIKdO    t'OlNTY. 

On  the  highest  point  in  the  C03  ote  Mountains,  8  miles  southeast 
from  Carrizo  Cre(»k  spring  and  about  the  same  distance  northwest 
from  Coyote  well,  the  first  water  on  road  from  Blue  Lake  to  Campo. 
It  is  not  a  very  high  mountain,  but  is  rough  and  rocky.  It  can  prob- 
ably be  most  easily  reached  from  the  Coyote  well  side. 
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Station  mark :  A  triangulation  tablet  cemented  in  solid  rock,  under 
center  of  a  cairn  9  feet  hi^h. 


To  Htation— 


Ja(*umba 

Laguna 

Whale 

Ea^e 

Lucky 

Signal  Mountain 


Azimuth. 

44  45  14.  49 

92  39  59.  49 

128  53  57.23 

484  12  52.70 

252  25  57.  37 

I 

308  01   14.25  ! 


Htu'k  azimutli.         Log.  diMtnitcc. 


224  40  23.  (>3 
272  27  2t>.«l 
308  44  08.  24 
4  13  18.83 
72  ;i5  01.37 
128  11  09.34 


Mttera. 
4. 2985400 
4.5581308 
4. 5578864 
4. 2302702 
4.  436*i284 
4. 5614279 


(UYAMACA,   HAN    I>IK<;<»    CorNTY. 

A  station  of  the  United  States  Coast  and  Geodetic  Survey  located 
on  the  southern  and  highest  peak  of  Chiyamaca  Mountain,  alwut  60 
miles  northeast  of  the  city  of  San  Diego.  It  is  best  reached  from  San 
Diego  by  taking  the  Cuyamaca,  San  Diego  and  Eastern  Railroad  to 
Lakeside,  a  distance  of  about  20  miles.  From  Liikeside  a  stage  runs 
daily,  except  Sundays,  to  ('uyamaca,  a  distance  of  about  40  miles. 
The  south  peak  of  mountain  is  distant  about  4  miles  from  Cuyamaca. 
There  is  an  old  wood  road  up  to  within  about  H  miles  of  summit,  and 
a  wagon  could  go  still  nearer  the  station  with  light  loads.  The  point 
selected  for  the  station  is  on  the  backbone  of  the  large  ledge  which 
forms  the  highest  part  of  the  summit.  It  is  not,  however,  on  the 
highest  part  of  the  ledge,  but  about  10  feet  south  of  the  highest  point. 

Station  mark:  A  copper  bolt  with  a  cross  on  the  end,  set  in  hole 
drilled  in  rock. 

Reference  marks:  The  noilh  copper  bolt  is  7.72  feet  distant  from 
station.  The  northeast  copper  bolt  is  7.04  feet  distant  from  station. 
The  south  copper  bolt  is  6.27  feet  distant  from  the  station. 

[Latitude  32°  56'  48.64^^     Longitude  116°  36'  22.53''.     United  States  ntandard.] 


To  Ktation- 

Tecate 

Soledad 

Santiago 

Whale 

Laguna 

Campo 


Axiiniith. 

.?        /         // 

10  42  49.80 
79  04  41.  8S 
134  42  27.17 
251  16  11.33 
301  34  46.62 
.'^50  45  23.  49 


Biu'k  azimuth.         Ix>k.  <Iis(Hnct'. 


190  40  09.90 
258  43  39.  38 
314  11  52.70  ; 
71  25  40.  89 
121  41  29.06 
170  47  24.15 


Mtif  rs. 

4.6176690 
4. 7893855 
5.0826613 
4.  45735(K) 
4.  .'^545285 
4. 5582424 
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EAGLK,  HAN    ])IE(H>   COUNTY. 

On  a  high,  bald  point  in  the  high  foothills  on  the  north  side  of  Carrizo 
Creek  and  about  10  miles  northeast  from  the  Carrizo  Spring,  a  well- 
known  point  on  the  road  between  Julian  and  Yuma.  The  spring  is 
about  tW:  miles  from  Julian  and  about  40  miles  from  Imperial.  Horses 
can  be  ridden  within  2  or  3  miles  of  point  by  going  up  a  ''wash" 
entering  into  Carrizo  Creek  about  3  miles  below  the  spring.  Creek 
docs  not  flow  more  than  1  mile  before  it  disappears  in  the  sand. 
There  is  another  flat  summit  about  as  high  as  point  used  2  or  3  miles 
distant  to  the  east. 

Station  mark:  Triangulation  tablet  cemented  in  rock  under  center 
of  cairn. 

LLatitude  32°  58^  41. 14^^     Longitude  116°  (XK  04.79^^] 


To  station— 

Covot« 

Jacuniba 

I^agima 

Whale 

Lucky 

Signal  Mountain 


Azimuth. 


Rack  azimuth.      .  Log.  distance. 


n 


41  81  08.83 

26  09  03.  31 

67  47  01.  0<) 

101  04  11.80 

289  19  50.  00 

325  07  59.  :U 


// 


184  12  52.  70 
206  03  45.  76 
247  34  00. 49 
280  53  55. 40 
109  28  28.96 
145  17  29.60 


Jfeters. 
4. 2302702 
4. 53919:^5 
4.  6059486 
4.  4760237 
4. 4197:^60 
4.6812910 


(IR.WKL,  SAN    DIKGO   COUNTY. 

On  the  United  States  and  Mexico  boundary,  4,0()8  feet  from  monu- 
ment No.  214.     Theodolite  elevated  25  feet. 

Station  mark:  A  standard  l)ench-mark  post  set  40  inches  in  the 
ground  under  center  of  tripod  and  platform.  (The  ground  is  solid 
and  mark  should  be  permanent.) 

[Latitude  32^^  4K  27. 10^^     l.ongitude  115°  07^  46.86^^] 


To  8t«ti(»ii- 


Mesijuite 
Hog 


.\/.iinuth. 

93  39  02.  85 
140  20  18.06 


Back  azimuth.        Log.  distanct- 


Hardy 192  31  41.  2S 

Blizzard 

Sandv 


224  01   10.  68 
261  49  37.  80 


273  U  15.  82 

320  16  52.  70 

12  33  17.48 

44  06  15.  85 

81  57  26. 19 


Meters. 
4.  i;W6964 
4. 189693:^ 
4.3281747 
4.  3244724 
4.  3580589 
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On  a  low  Hand  hill  on  the  south  wide  of  main  sand  ridge,  about  17  or 
18  miles  a  little  south  of  east  from  Sunset  Spring,  and  it  can  probably 
be  most  easily  reached  from  that  place.  The  ditch  east  from  Holtviile 
may  be  closer  water.  There  is  no  road  and  either  way  is  through 
sand.  The  sand  hill  on  which  the  signal  stands  is  constantly  moving, 
and  the  standard  ))ench-mark  post,  which  was  set  in  sand  for  station 
mark,  may  be  covered  up  or  blown  out  of  the  ground  within  a  very 
short  time. 

Signal:  A  lumber  tripod. 

Station  mark:  A  standard  l)ench-mark  post  set  in  the  ground. 

[Latitmie  32°  52'  41. 74'^     longitude  115°  04'  49.21''.] 


To  htation— 

Azimuth. 

12  33  17.48 

58  M  14. 53 

73  14  59.  ()5 

108  5:{  49.  36 

274  10  09.72 

299  09  59.  81 

Back  AziTTiuth. 

Ijog.  «listftnce 

Ciravel 

o          /              " 

192  31   41.28 
238  29  12.  31 
253  05  04.  40 
288  47  25.  «2 
94  20  50.  «7 
119  13  29.38 

4  3281747 

HoK 

4.  2302956 

Holtviile 

4.4.745810 

Sunset  -- 

4.  2877086 

AiDeric^aii 

4. 4884104 

Blizzard 

4. 06096<)7 

HOLTV'ILLE,  8AX    IHFXiO   COUNTY. 

On  a  small  sand  hill  about  15  feet  above  the  genei-al  elevation  of  the 
ground,  about  one-half  mile  south  from  the  town  of  Holtviile  and  on 
the  south  side  of  the  Alamo  Kiver. 

Signal:  A  platform  20  feet  high  with  target  about  12  feet  higher. 
Theodolite  elevated  25  feet. 

Station  mark:  A  standard  bench-mark  post  set  40  inches  in  the 
ground. 

[Latitude  32°  48'  01.37".     Lon^ritiide  115°  2:V  06.89".] 


To  station 


A/innith. 


Back  azimuth.        Imk.  distanoe. 


Sharp 0  49  13.95 

Signal  Mountain 57  04  29.  H8 

ImiKTial im  25  47.  (H) 

Brawley I  1 43  50  23.  35 

Sunset 214  17  m  78 

Hardy '  253  05  04.40 

Ho^ ,  270  55  06.03 

Mestiuite 317  07  26.77 


180  49 

236  5.3 

289  20 

323  45 

34  21 

73  14 

90  59 

137   11 


09.  89 
59.  98 
01.32 
28.  93 
09. 15 
59.  ()5 
58.  74 
04.44 


Mftrri*. 
4. 1347(>75 
4.  558584(> 
4.  2451920 
4.  37772<K) 
4.  25fi:^137 
4.4745810 
4. 1480281 
4. 1876380 
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Ht)0,    HAN    DlWiO   COUNTY. 

On  a  low,  bald  sand  hill  9  mjles  east  from  Holtville  and  about  5 
miles  ea^t  from  the  most  eastern  ditch.  There  are  several  sand  hills 
very  much  like  this  one  within  a  i*adius  of  a  mile,  but  this  is  probably 
the  highest. 

Station  mark:  A  standard  bench-mark  post  set  40  inches  in  the 
sand.     (Summit  of  this  hill  will  probably  change  from  time  to  time.) 

[latitude  32°  47^  53.73'^     Longitude  115°  W  06.53'^] 


To  statitm— 


Mesquite 
Sharp  . . . 
Holtville 
Sunnet. . , 
Uardv  . . 

w 

Gravel  .. 


Azimuth. 

o  /  // 

18  00  17.91 

46  49  36.  34 

90  59  58.  74 

165  39  08.03 

2:^  29  12.  3r 

320  16  52.  70 


Back  azimuth.        Log.  dintauee. 


ff 


197  59  03.  27  '■ 
226  44  40. 06  ; 
270  55  06.  03  . 
345  37  47. 15  j 
58  34  14. 53 
140  20  18.06 


Meters. 
4.0654886 
4.  2916431 
4. 1480281 
4. 1938152 
4. 2302956 
4. 18969.^3 


IKXHTK,    SAV    DIEGO   ("OITNTY. 

On  a  sand  hill  with  mesquite  brush  on  its  side,  situated  about  8 
miles  a  little  east  of  north  from  Sunset  Springs,  and  is  the  most  west- 
ern of  a  row  of  hills  extcuiding  from  station  Sunset  to  this  point, 
parallel  with  the  main  sand  hills  and  south  of  them. 

Signal:'  A  lumber  tripod  l-t  feet  high,  with  target  extending  6  feet 
higher. 

Station  mark:  A  standard  ])encliinark  post  set +0  inches  in  the  sand 
(probably  permanent). 

[l^ititudi'  33°  iXV  29.35^     Lon^ritudo  115°  19^  26.11^'.] 


To  station — 


Azimuth. 


JBack  azimuth.      \  L<.)g.  distaru'O 


// 


Holtville -. 11  2145.21 

Hardv 31 1  09  21.  :^9 

Sunset 342  03  37.  74 


191  19  45.19 
131  17  18.58 
162  05  10.61 


Mrfers. 
4. 4647396 
4.4811025 
4.  1578776 


CALIFOBNIA. 
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IMPERIAL,  SAN  DIEGO    COl  NTY. 

In  the  northwest  corner  of  the  town  of  Imperial  on  perfeetl}^  flat 
ground  about  300  yards  nortiieast  of  the  lar^e  warehouse  on  west  side 
of  railroad  and  very  near  and  south  of  the  end  of  the  ^'Y"  on  the  rail- 
road. 

Signal:  A  platform  20  feet  high,  with  target  12  feet  higher. 

Station  mark:  A  standard  l>ench-mark  post  set  40  inches  in  ground 
under  center  of  target. 

[Latitude  32°  51^  10.83^^     Tx)ngitude  115°  33^  44.72^] 


To  station- 


Azimuth. 


Back  azimuth.      ,  Log.  distance. 


Signal  Moantain 

Lucky 

Brawlev 

Sunset 

Holtville 


ft 


28  17  27.61 
107  35  03. 03 
190  28  49.  21 
251  12  04.37 
289  20  01 .  32 


ft 


208  12  42.  40 

287  29  23.41 

10  29  41.16 

71  21  22.95 

109  25  47. 09 


Meters. 
4. 4625328 
4. 2319021 
4.1350684 
4.4509094 
4.  2451920 


JACIJMBA,  HAN    DIFXiO    COlNTY. 

On  the  highest  point  of  a  high,  rocky  ridge  about  7  miles  north- 
northeast  from  Jacumba,  a  ranch  and  store  owned  by  Mr.  W.  1\  Foster 
on  the  road  from  Campo  to  Imperial.  The  mountain  is  on  the  east 
side  of  Jacumlm  Creek  and  about  east  from  Teele  Mountain,  another 
high  point  on  west  side  of  same  creek.  From  Jacumba  horses  can  be 
ridden  to  foot  of  mountain,  and  there  is  a  good  trail  about  two-thirds 
of  the  distance. 

Station  mark:  A  triangulatioii  tablet  cemented  in  solid  rock  under 
center  of  a  cairn  8  feet  high. 

[Latitude  32°  41'  52.27'^     l^)iigitude  116°  09'  50.39^'.] 


To  Htation— 


A/imutli. 


Tei-ate 75  11  55.  ,34 

Campo '  77  20  35.  OS 

Laguna |  125  28  20.44 

Whale :  158  56  04.52 

Eagle 206  03  45.76 

Covote 224  40  23.63 

Signal  Mountain 280  56  25.  30 


Back  azimuth. 

O          »  ff 

254  54  57.  2(> 

257  08  16.09 

m5  20  39.  78 

338  51  08.21 

26  mi  03.  31 

44  45  14.  49 

101   11  09.41 


l»g.  distance. 


Metrrff. 
4. 7069262 
4.563:^149 
4.  4342291 
4. 5957727 
4.5391935 
4. 2985400 
4.  6384900 


LAOrXA,  SAN    I)IE<K)   COUNTY 


On  probably  the  highest  point  in  the  Laguna  range  of  mountains, 
near  the  headwaters  of  Cottonwood  Creek.  It  can  not  be  reached 
except  on  horseback,  but  animals  can  be  easily  Yiddei\U>  \\.    TWv^wV^j 
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peoplQ  living  near  by  are  the  Indians  on  the  north  side.  Mr.  Peter 
McC^ain  lives  about  9  miles  southeast,  and  there  is  a  trail  from  his 
ranch  to  the  Indian  settlement,  thence  to  Laguna  settlement,  thence  to 
Cuvamaca.  The  station  is  atout  1.5  miles  south  from  the  Indian  set- 
tlcmeut.  There  is  another  peak  about  0.25  mile  southeast  from  station 
almost  as  high. 

Signal:  A  rock  10  or  12  feet  high  on  top  of  a  ledge  of  rocks.  A 
small  tree  was  placed  in  rocks  about  12  feet  north  of  station. 

Station  mark:  A  triangulation  tablet  cemented  in  center  of  top  of 
rock. 

[Latitude  3:^  biV  23.47'^     Ix)ngita(le  116°  24^  01. 49^^] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  difitance. 

Campo 

or             /' 

29  :i3  41.04 
43  08  57.  56 
121  41  29.06 
200  :^7  21.  91 
247  34  00.  49 
272  27  26.  61 
305  20  39.  78 

O           /               ff 

209  29  00.83 

222  59  37.  41 

301  34  46. 62 

20  40  07.  76 

67  47  01.06 

92  39  59.  49 

125  28  20.44 

Meters. 
4.  43748:^6 

Tocat*» 

4. 5969522 

Cuvaniaca 

4.  3545285 

Whale 

4.3517240 

• 

Eagle 

4. 6059486 

(/ovote 

4.5581308 

Ja(!umba 

4.4342291 

LICKY,  SAX    ])IB(i()    CorXTY. 

On  a  low,  sandy  hill,  covennl  with  very  soft  sandstone,  about  10 
miles  a  little  north  of  west  from  Imperial  and  about  3  miles  west  of 
New  River  bridge  near  Blue  Lake  or  Silsbu.  One  can  drive  within 
100  vards  of  station. 

Station  mark:  A  standard  bench-mark  post  set  in  ground  under 
center  of  cairn  8  feet  high. 

[Utitude  32°  53^  hHASV\     Longitinle  115°  44^  10.37^^] 


To  Miation- 


Aziinuth. 


Knck  azimuth. 


ft 


n 


Covote 72  35  01.37 

L:iigle 109  28  28.  9(> 

Bniwley 246  06  12.  43 

Imperial 287  29  23.  41 

Signal  Mountain 355  13  45. 15 


252  25  57.37 
289  19  50.00 
66  12  44.58 
107  35  03.03 
175  14  38.  32 


LoK.  distance. 

Meters. 
4.  4366284 
4.4197360 
4.3114329 
4.  2319021 
4. 4885433 


MKHUriTE,   .SAN   I)IE(i()    COl'XTY. 

Oi\  a  sandhill  with  mesquite  brush  growing  on  it  about  2^  or  8  miles 
northeast  from  monument  217,  United  States  and  Mexico  boundary. 
]t  IS  the  hitrhest  of  several  sandiiills  in  the  vicinitv. 
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Si^al:  A  lumber  tripod  12  feet  high  with  pole  and  target  extend- 
ing 7  feet  higher. 

Station  mark:  A  standard  bench-mark  post  set  40  inches  in  the  sand 
under  center  of  signal.     (Prolmbly  i)ermanent.) 

[Latitude  32°  41^  54.73^^     Ixingitude  115°  16^  24.51^'.] 


To  station— 

A/imuth. 

Back  azimuth. 

257  ^5  35.  29 

317  07  26.77 

18  00  17.91 

93  39  02.  85 

Log.  distancf. 

Sharp  . . . . 

77  39  16.65 
137  11  04.44 
197  59  03.  27 
273  :I4  15.82 

Metertt. 
4. 0386893 

Hnltville  . 

Hog 

Gravel  ... 

4. 187(3380 
4.  0654886 
4. 1306964 

PILOT,  f*.\N    niElM)   rOUNTY. 

A  station  of  the  United  States  and  Mexico  Boundary  Commission, 
on  the  highest  point,  of  a  butte  of  the  same  name,  about  10  miles  west 
of  Yun^a  on  the  California  side  of  the  Colorado  River.  Reached  from 
Yuma  by  crossing  the  river  on  the  ferr}'  and  taking  road  through  tlie 
Indian  reservation  to  old  stage  station,  where  one  strikes  the  Southern 
Fiu^ific  Railroad  again.  Follow  road  along  south  side  of  milroad  for 
2  miles,  then  turn  off  across  country  to  foot  of  butte. 

Station  mark:  No  mark  was  put  in  by  the  Boundary  Commission, 
and  the  signal  had  blown  down.  A  rock  monument  i\  feet  high  was 
built  over  center,  as  nearly  as  it  could  be  determined. 

Reference  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
rock;  true  azimuth  from  rock  monument,  242    o7':  distance,  11.8  feet. 


[«  latitude  32°  43'  53.83'^ 
platitude  32°  43'  55.42''. 
[^  latitude  32°  43'  56.57". 


Longitude  114°  44'  49. (58".] 
Longitude  114°  44'  47.99".] 
lx>ngitude  114°  44'  47.07".] 


To  .station— 


Sand  V 

Blizzard 

American  ^ 

American  * , 

Rjdge 

Sngarloaf 

Yuma,  azimuth  station  . 
Yuma,  azimuth  station  '< 


Azimuth, 

Ba<'k  aziniiitli. 

IjOg.  (liHtance. 

O            '                  >'          ' 

O            '                  " 

Meters. 

84  (X)  28.  27 

2eH  01  50.  97 

4. 1280182 

116  30  59.56 

296  23  37.86 

4. 3750165 

177  44  13.23 

357  44  01.80 

4. 1430929 

177  44  15.  19 

:i57  44  03.  76 

4. 1430949 

223  15  29.56 

43  21  27.  24 

4. 3984893 

254  53  04.41 

75  01  33.  12 

4. 4037670 

280  44  17.76 

100  48  27.64 

4. 0882718 

280  43  45.  30 

100  47  55.  20 

4. 0882420 

a  Yuma  data,  Tnited  States  and  Mexico  Boundary  Commission. 

^  Lake  Tahoe. 

eFrom  Cuyamaca-Tecate  United  States  standard. 
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SANDY,    HAN    DFEtiO   COUNTY. 

On  the  highest  point  near  the  southeast  end  of  long  range  of  sand 
hills,  about  1.5  miles  northeast  from  monument  210  on  United  States 
and  Mexico  lx)undarv. 

Signal:  A  lumber  tripod. 

Station  mark:  A  2  by  3  inch  stake  set  in  sand  under  center  of  tri- 
pod. No  bench  mark  available  at  time  this  station  was  occupied,  and 
it  is  impossible  to  preserve  center  accurately,  as  the  hill  is  constantly 
moving. 

[Latitude  32°  4:^^  11.5.r^     Longitude  114°  53^  19.99^^] 


To  .vUition- 


AziiDUth. 


It 


Back  azimuth.      ;  Log.  diitUince. 


// 


Gravel SI  57  26.19 

Blizzard 146  :^6  52.18 

American 219  54  43.91 

Pilot  Knot) ;  264  01  50.97 


261  49  37.80 

326  U  08.  21 

:i9  59  10.  25 

84  06  28.  27 


Uetcrm. 
4. 3580589 
4. 1558855 
4.  2995209 
4. 1280182 


RHARP,    SAN    DIRtiO   COUNTY. 

On  the  highest  point  of  low  sand  hills  about  8  miles  east  from  Calex- 
ico  and  alK>ut  one-fourth  mile  north  of  the  United  States  and  Mexico 
boundary. 

Signal:  A  lumber  tripod  12  feet  high. 

Staition  mark:  A  stjindard  bench-mark  ]X)st  set  40  inches  in  the  sand 
under  contx^r  of  signal.  (This  hill  is  constantly  drifting Hnd  mark  may 
be  covered  or  blown  out  of  the  ground  at  any  time.) 

[Utitude  W'l"  W  M.^V .     I^mgitude  115°  %V  14.:^9'''.] 


To  station — 


Azimuth. 


Back  azimuth. 


n 


Uoltville 

Hog 

Mps(iuit(» 


180  49  09.  89 
226  44  40.06  ! 
257  :V)  \\h.  29 


0  49  13.95 
46  49  m.  34 
77  39  16.65 


Ix>g.  distance. 

MeUrft. 
4. 1347675 
4:2916431 
4.  0:^86893 


.SKiNAI.    MOUNTAIN,     LOWKH   CALIFORNIA,     MEXICO. 

On  the  mon»  eastern  of  the  two  higliest  points  on  Signal  Mountain, 
a  well-known  mountain  about  12  miles  from  Calexico.  It  is  on  the 
Mexican  side  of  the  l)oundary  about  H  miles  below  the  line.  Monu- 
ment No.  21^4:  is  at  the  foot  of  mountain. 

Stiition  mark:  A  rock  cairn  6  feet  at  ])ase  and  0  feet  high.  (There 
Js  a  cairn  about  4  feet  high  on  the  southwest  summit.) 
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[Latitude  32°  37'  21.29^^     Lon^rhude  115°  42'  32. IF'.] 


To  Htation- 


Aziinnth. 


101    11  09.41 


I 


Buck  azimuth.        Lo^-  (lixtaiu'c 


Jacuinba 

Coyote '  128  11  09.84 

Ea^le !  145  17  29.60 

Lucky 175  14  38.32 

Imperial 208  12  42.40 

Holt\-ille I  236  53  59.98 


2?0  56  25.  30 
308  01  14.  25 
325  07  59.  34 
a55  13  45. 15 
28  17  27.61 
57  04  29.  68 


Metrrn. 
4.  ():i84900 
4.  5614279 
4.6812910 
4. 4885433 
4. 4625328 
4. 5585846 


SUNSET,    HAN    I)IE<iO   COrNTY. 

On  a  sand-hill  with  mes(iuite  brush  on  it,  about  4  miles  a  little  south 
of  east  from  Sunset  Spring,  from  which  place  it  can  be  easily  reached. 
The  point  is  about  one- half  mile  east  from  the  line  of  the  ''old  beach." 

Signal:  A  lumber  tripod  14  feet  high  with  targets  extending  ()  feet 
higher. 

Station  mark:  A  standard  bench-mark  |>ost  set  40  inches  in  the  sand 
under  center  of  signal.     (Probably  permanent.) 

[Latitude  32°  56^  a5.10^^     Longitude  115°  16^  .35.57^] 


To  station- 


Azimuth. 


ft 


Holtville 
Imperial 
Brawley . 
Hogue  .. 


34  21  0^1 15 

71  21  23.28 

100  15  10.03 

162  a5  10.61 


Hardy 288  47  25.62 


Hog. 


345  37  47. 15 


Back  Hzimuth. 

O  f  ff 

214  17  36.  78 

251  12  04.37 

280  06  42.  20 

:i42  03  37.  74 

108  53  49.:^ 

165  39  08.03 


ijtyf^.  dintance. 


4.  25(W137 
4. 4509094 
4.3915585 
4. 1578776 
4.  2877086 
4.  1938152 


TECATE,  SAN    DlEtJO   COrNTY. 

A  station  of  the  United  States  Coast  and  Geodetic  Survey.     It  is 

ft- 

not  on  the  highest  point  of  the  mountain.  The  highest  point  is 
marked  by  a  cairn  of  stones,  and,  as  one  can  not  see  monument  24(> 
from  this  point,  a  point  southeast,  distant  about  40  feet,  was  solectc^d, 
from  which  one  sees  both  monuments- -240  and  245.  To  reach  station 
from  Potrero,  on  road  from  San  Diego  to  Campo,  drive  south  about  6 
miles  to  store  and  saloon  of  Mr.  Brown,  on  boundary.  Here  tlie  old 
trail  made  by  the  Boundary  Conunission  leads  to  monum(»nt  24().  The 
trail  was  grown  up  with  bushes  in  1891),  and  was  very  rough.  From 
monument  246  to  station,  Tecate,  a  trail  had  to  be  cut.  Pack  animals 
can  l>e  obtained  at  the  ranch  of  Mr.  Manuel  Flores. 
Station  mark;  A  hole  drilled  in  solid  rock. 
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Reference  marks:  One  in  line  to  Cuyamaca,  distant  3.77  feet;  one  in 
line  to  Lion's  Head,  distant  4.14  feet;  one  in  line  to  San  Miguel,  dis- 
tant 0.81  feet. 

[United  States  ntandard.     Latitude  32°  W  45.99'^     U)ngitade  116°  41'  U.OiV'.] 


To  Htation— 


Azimuth. 


San  Miguel 
Cuvauiaca  . 

I^aguna 

C -ampo 

Jacumba  .. 


119  15  52.1 
190  40  09.9 
222  59  37.  41 
249  28  18. 54 
254  54  57.  26 


Back  azimuth. 

o       t  n 

299  07  51.4 
10  42  49.  8 
43  08  57. 56 
69  32  57.  82 
75  11  55.34 


Log.  di.Htanco 


Mfier*. 
4.  425106 
4.617669 
4.  5969522 
4. 1592400 
4.  7069262 


WHALE,    MAN    I)IE(40   (X>ITNTY. 

On  the  highest  point  of  a  high  rocky  ridge  north-northeast  from 
the  old  Vallicita  stage  station,  on  road  from  Julian  to  Yuma,  and  24 
miles  from  Julian.  The  point  is  about  5  miles  straight  from  stage 
station,  and  summit  is  covered  with  bowlders  and  small  trees.  Horses 
can  be  ridden  up  the  ^'wash'"  to  foot  of  mountain.  From  this  point 
to  summit  it  is  both  steep  and  rough.  There  is  very  fair  water  at  the 
old  stage  station,  but  no  forage  closer  than  Julian. 

Station  mark:  A  triangulation  tablet  cemented  in  solid  rock  under 
center  of  a  cairn  6  foot  high. 

[Latitude  33°  OF  46.23^^     Ix)ngitude  116°  18^  56.44^^] 


To  station— 


Azimuth. 


I^una i  20  40  07.  76 

Cuvamani 71  25  40.89 

t:agle 280  53  55.40 

C'ovote 308  44  08.  24 

Jat-undm 338  51  08.  21 


Back  azimuth. 

o       »  // 

200  37  21 .  91 
251  16  11.33 
101  04  11.80 
128  53  57.23 
158  56  04.  52 


Lf^.  distance. 

Meters. 
4.3517240 
4.  45735()0 
4.  47<i0237 
4. 5578864 
4. 5957727 


(  <)L.<)HA1><). 

SECONDARY  TRIANGULATION  STATIONS. 

CLEAR   (?KKEK   AND   (JILPIN    COUNTIES. 
t'K.VTRAL  CITY,  IDAHO  SPKINIJK,  AND  SILVER  PLCnE  SPECIAL  QUADRAXtiLEH. 

During  the  season  of  19()4  Mr.  Frank  Tweedy,  topographer,  located 
3()  secondary  triangulation  points  for  the  control  of  the  three  special 
quadrangles  mentioned  above. 

Positions  are  based  upon  Central,  Democrat,  (Jrindal,  and  Kingston 
United  States  stundurd  datum. 
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AVON,  GILPIN    COUNTY. 

On  a  small  knob,  0.2  mile. northeast  of  Avon  mine. 

Station  mark:  Center  of  a  c^irn. 

(Latitude  80^  47'  39.32".     Longitude  105-  31'  17.39".) 

BELLEVUE,  CLEAR  CREEK  COUNTY. 

On  Bellevue  Mountain,  1  mile  northwest  of  Idaho  Springs. 
Station  mark:  A  cairn  erected  over  triangulation  tablet  cemented  in 
bed  rock. 

(Latitude  39^  45'  50.07".     Ix)ngitude  105    32'  30.03".) 

BLACKHAWK,  (JILPIN    COUNTY. 

Bare  hill  summit  al)ove  (south  of)  Blackhawk  (tc^wn). 
Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid  rock 
and  surrounded  by  a  cairn. 

(Latitude  39^  47'  29.23".     Longitude  105^  29'  00.81.") 

BLACKHAWK    STATION,  OILPIN   COUNTY. 

Station  mark:  Chimney  of  Blackhawk  railroad  station. 
(Latitude  39^  48'  07.10".     Longitude  105    29'  34.21".) 

CENTRAL  CITY,  CATHOLIC  SEMINARY,  (ilLPIN   COUNTY. 

Cross  on  Catholic  Seminary  on  hill  southwest  of  Central  City. 

Station  mark:  Center  of  cross. 

(Latitude  39^  47'  59.80".     longitude  105^*30'  49.96".) 

CORY  CITY,  CLEAR  CREEK  COUNTY. 

Boarding  house  of  Cory  City  mine  above  Silver  Plume  (town). 
(Latitude  39^  42'  02.95".     Longitude  105^^  43'  43.87".) 

CROWN    POINT,  CLEAR  CREEK   CX)UNTY 

Flagstaff  on  shaft  hoist  of  Crown  Point  mine  at  head  of  Virginia 
Canyon,  north  of  Idaho  Springs. 
Station  mark:  Center  of  flagstaff. 
(Latitude  39^  46'  15.23".     Longitude  105^  32'  22.40".) 

KAfJLE,  CLEAR   CREEK    COUNTY. 

High  rocky  butte  at  end  of  ridge  in  forks  of  Trail  Creek  and  (/lear 
Creek,  opposite  mouth  of  Fall  River.  Identical  with  triangulation 
station  of  engineers  of  Idaho  Springs  and  Central  Citv. 

Station  mark:  A  cairn. 

(Latitude  39°  45'  09.52".     Longitude  105^  33'  27.42".) 
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FLIRTATION,  CI.KAR  <'REEK    COUNTY. 

On  Flirtation  Hill,  0.5  mile  south  of  Idaho  Springrg. 
Station   mark:   A  cairn  erected   over  bronze   triangulation  tablet 
cemented- in  bed  roc^k. 

(Latitude  39^  44'  05.51".     Longitude  105^  31'  10.78".) 

FKKEDOM,  OILPIN   CX)UNTY. 

Shaft  hoist  of  Freedom  mine,  north  of  Central  City. 

Station  mark:  Center  of  hoist. 

(Latitude  39-  48'  08.43".     I^ongitude  105^  30'  27.08".) 

griffin's  monument,  clear  creek  an'NTY. 

Clifford  Griffin's  grave  monument  near  7-30  mine  above  Silver 
Plume  (town). 

Station  mark:  Center  of  monument. 

(Latitude  39^  42'  04.95".     longitude  105^  44'  25.47".) 

high    mine   PEWABIC,  clear  creek    CX)UNTY. 

Shaft  hoist  of  highest  mine  on  south  slope  of  Pewabic  Mountains 
north  of  Idaho  Springs. 
Station  mark:  Center  of  hoist. 
(Latitude  39^  46'  02.25".     Longitude  105^  31'  25.17".) 

high  RKI),  clear  creek  COUNTY. 

The  most  western  of  two  large  deserted  red-roofed  mines  on  south 
slope  of  Pewabic  Mountain. 

(Latitude  39^  45'  45.91".     Longitude  105^^  30'  58.96".)         _ 

IDAHO   SPRIN08,  CLEAR  CREEK    COUNTY. 

Spire  at  northeast  corner  of  Idaho  Springs. 

Station  mark:  Center  of  spire. 

(Latitude  39^  44'  33.85".     Longitude  105^  31'  05.10".) 

.irSTICE,  (fILPIN    COUNTY. 

Shaft  hoist  of  Justice  mine  1  mile  south  of  Blackhawk  (town). 

Station  mark:  Center  of  hoist. 

(Latitude  39-  47'  01.15".     Longitude  105-  29'  22.37".) 

KNOB    UOAU,  CLEAR    CREEK    COUNTY. 

Small  knob  at  bend  of  road  to  Sun  and  Moon  mine  1.2  miles  north- 
east of  Idaho  Springs. 
Station  mark:  A  cairn. 
(Latitude  39^  45'  27. (X)".     Longitude  105^-  30'  26.58".) 


COLORADO.  191 

LAKE,  <iILPIN    COrXTV. 

On  a  flat  hill  0.5  mile  south  of  Central  Citv  and  0.12  mile  east  of 
dry  lake  on  divide. 

Station  mark:  A  bronze  trian^ulation  tablet  cemented  in  solid  rock 
and  surmounted  by  a  cairn. 

(latitude  89^  47'  33.f>9".     longitude  105    :W  tio.W'.) 

LEAVKNWOKTH,    CLEAR   (KEEK    COUNTY. 

A  bare  knob  on  Leavenworth  Mountain  1  mile  east  of  town  of  Sil- 
ver Plume  and  1  mile  south  of  Georgetown.  (Identical  with  a  trian- 
^ulation  station  of  the  mining  engine^^rsof  Georgetown.) 

Station  mark:  A  cairn  erec'ted  over  a  bronze  triangulation  tablet 
cemented  in  rock. 

(Latitude  39^  41'  31.00".     Longitude  105^  42'  13.24".) 

LONE   TREE,    OILI'IN    COUNTY. 

Cloth  about  trunk  of  lone  pine  tree  on  hill  0.5  mile  north  of  Su?i  and 
Moon  mine. 
(Latitude  39^  46'  24. «5".     I^)ngitude  105^  30'  25.93".) 

MARYLAND,    GILPIN    COUNTY. 

On  summit  of  Marvland  Mountain  north  of  Central  Citv. 
Station  mark:  A  bronze  triangulation  tablet  cemented  in  \md  rock 
surmounted  by  a  cairn. 
(Latitude  39*^  48'  45.01".     Longitude  105-  30'  18.30".) 

NEVADA,    GILPIN    COUNTY. 

Nevada  mine  west  of  Nevadaville. 
Station  mark:  Center  of  building. 
(Latitude  39^  47'  47.70".     Longitude  lOo    32'  12.01".) 

NORTHWFXr,    GILPIN    COUNTY. 

On  a  bare  hill  1  mile  northwest  of  Centml  Citv. 

Station  mark:  Center  of  ii  cairn. 

(latitude  39^  48'  28.61".     Longitude  105    31'  28.45".) 

OLDTOWN,    (JILPIN    ('OUNTY. 

Smokestack  of  Oldtown  mine  0.25  mile  east  of  town  of  Russell 
Gulch. 

Station  mark:  Center  of  smokestack. 

(Latitude  39^^  46'  37.87".     Longitude  IU5    31'  53.54".) 

PAY  ROCK  MINK,  CLEAR  CREEK  COUNTY. 

Smokestack  of  Pav  Rock  mine  above  Silver  Plume. 

Station  mark:  Center  of  smokestack. 

(Latitude  39^  42'  05.12".     Longitude  105-  43'  28.62' .) 


192        PRIMARY    TRI  ANGULATION    AND   PRIMARY    TRAVERSE. 

PENDLETON, CLKAK   CREEK    COUNTY. 

A  rock  knob  on  Pendleton  Mountain  1.5  miles  southwest  of  town  of 
Silver  Plume.  The  station  is  on  the  north  edge  of  ridge  at  timber 
line  where  ridge  rises  abrupth'  to  the  west. 

Stiition  mark:  A  bronze  triangulation  tablet  cemented  in  bed  rock. 

(latitude  39^  41'  06.10".     Longitude  105-  44'  14.52".) 

QUARTZITE,  (JILPIX    COUNTY. 

Knob  near  Alps  mine. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  rock  and 
surmounted  by  a  cairn. 

(Latitude  3JH  47'  19.  W.     Longitude  1(55^  32'  05.32".) 

RED    ROOF",  CLEAR   l^REEK    COUNTY. 

The  chimney  of  most  prominent  red-roofed  house  in  group  of  build- 
ings 0.12  mile  southeast  of  Silver  Plume  Railroad  station. 
Station  mark:  Center  of  chimney. 
(Latitude  39-  41'  39.17".     Longitude  105^^  43'  18.69".) 

SARATOGA,  <;II.1MN    COUNTY. 

Shaft  hoist  of  Saratoga  mine  1  mile  east  of  Russell  Gulch  (town). 

Station  mark:  Center  of  hoist. 

(Latitude  39-  46'  55.40".     Longitude  105^  30'  46,28".) 

SILVER    PLUME,  CLEAR    CREEK    COUNTY. 

On  liigh  granite  rock  rising  from  Silver  Plume  town  on  the  north. 
Station  mark:  A  cairn  erected  ov^er  a  bronze  triangulation  tablet 
cemented  in  })ed  rock. 

(Latitude  39    41'  50.48".     Longitude  105-  43'  40.63".) 

SPRING,  CLEAR   CREEK    COUNTY. 

On  rocky  ridge  between  Spring  Creek  and  Clear  Creek,  1.25  miles 
west  of  Idaho  Si)rings. 

Station  mark:  A  cairn  erected  over  bronze  triangulation  tablet 
cemented  in  bed  rock. 

(Latitude  3t)    44'  26.64".     Longitude  105    32'  20.92".) 

.SCMMIT,  CLEVH    CHEKK    AND    (ilLPlN    COUNTIES. 

On  hill  2  miles  northeast  of  Idaho  Springs  and  0.2  mile  east  of  Sum- 
mit mine.     On  boundary  line  between  Clear  Creek  and  (lilpin  counties. 

Station  mark:  A  cairn  (^reeled  over  bronze  triangulation  tablet 
cemented  in  bed  rock. 

(Latitude  39-  45'  46.06".     Longitude  105-  29^  37.89".) 
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SUN   AND   MOON   MINE,  CLSAR  CREEK    AND   (HLPIN   COUNTIES. 

Knob  above  (east  of)  Sun  and  Moon  mine  on  line  between  Clear 
Creek  and  Gilpin  counties. 

Station  mark:  A  cairn  erected  over  bronze  triangulation  tablet 
cemented  in  rock. 

(Latitude  39^  46'  57.17".     Longitude  105^  30'  34.36".) 

TARGET  ROCK,   (ilLPIN  COUNTY. 

On  a  small  rocky  knob  above  Russell  Gulch,  about  1  mile  northeast 
of  Kussell  Gulch  (town). 

Station  mirk:  A  bronze  triangulation  tablet  cemented  in  solid  rock 
surmounted  by  a  cairn. 

(Latitude  39-  47'  14.11".     Longitude  105^  31'  05.79".) 

TOPEKA,  GILPIN   COUNTY. 

Topeka  mine  0.5  mile  north  of  Russell  Guk*h  (town). 
(Latitude  39^  46'  58.39".     Longitude  105^  32'  03.29".) 

TERRIBLE,  CLEAR  CREEK   (T)rNTY. 

On  north  edge  of  main  road  100  yards  east  of  Terrible  mine. 
Station  mark:  A  bronze  triangulation  tablet  cemented  in  rock, 
(Latitude  39^  41'  48.05".     Longitude  105^  44'  32.83".) 

VIRCilNIA    BUTTE,  CLEAR   CREEK   COUNTY. 

Knob  on  south  end  of  ridge  0.5  mile  north  of  Idaho  Springs.     Iden- 
tical with  triangulati':)!!  station  of  mining  engineers  of  Central  City 
and  Idaho  Springs. 
.  Station  mark:  A  cai/n. 

(Latitude  39°  44'  57.10".     Longitude  105^  31'  07.73".) 

TRIANGULATION  STATIONS. 

HINSDALE   AND   MINERAL  COUNTIES. 
CREEDK  AND  NAM  i'KlSTORAL  qtADKANULES. 

Two  15-inmute  (quadrangles  (including  the  Creede  Special)  in  south- 
western Colorado  were  controlled  by  Mr.  J.  F.  McBeth,  topographer, 
who  occupied  nine  new  stations  and  located  two  points  by  intei'sec- 
tions.  Positions  are  based  upon  Ouray,  Uncompabgre,  and  Snetfels, 
United  States  standard  datum. 

Bull.  276—05 13 
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BLUFF,  MINERAL  ("OUNTY. 

On  western  point  of  high  bluff  east  of  and  above  the  town  of  Upper 
Creede.     Reached  by  trail  from  Lower  Creede. 

Station  mark:  A  bronze  tablet  cemented  in  solid  rock,  over  which  a 
tripod  signal  was  erected. 

[Latitude  S?**  52^  00.  .y.     Longitude  106*»  54'  45.3'^] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Ran  Tjnis , . 

O               f                ff 

173    08    32.1 
56    56    44.6 

O              f              ff 

:^53    07    51.7 
236    51    30.9 

Meters. 
4.12780 

Briatol 

4. 17407 

BRISTOL,  MINERAL  CX)UNTY. 

On  the  end  of  the  western  bluff  point  of  Bristol  Head,  the  southern 
extremity  of  a  high  mesa  about  10  miles  southwest  of  Creede  and  west 
of  the  Rio  Grande  River.  The  station  is  directly  east  of  Lake  Santa 
Maria.  It  may  be  reached  from  the  northeast  with  pack  and  saddle 
animals. 

Station  mark:  A  bronze  tablet  cemented  in  rock,  over  which  a  cairn 
3i  feet  in  diameter  and  5i  feet  high  was  erected. 

[Latitude  37°  47'  36.0^^     Longitude  107°  03'  16.8''.] 


To  station — 


Pyramid 

Uncompahgre 
San  Luin 


Azimuth. 

Back  azimuth. 

O           f            ft 

O            t            ff 

67  08  20.7 

246  55  57. 5 

130  56  50. 9 

310  41  50. 4 

206  51  14. 9 

26  55  48.  7 

Log.  distance. 


Meters. 
4.50909 
4.67464 
4.38178 


BULL   IKKi,  MINERAL   (X)ITNTY. 

Near  south  end  of  bluff  on  east  side  of  Bull  Dog  Hill,  about  1  mile 
southwest  of  the  town  of  Bachelor  and  about  2  miles  northwest  of  the 
town  of  Ijower  Creede. 

Station  mark:  A  bronze  tablet  cemented  in  solid  rock,  over  which  a 
small  cairn  was  erected. 

[Latitude  37°  52'  H.O".     Longitude  106°  57'  07.76".] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

O         f         If 

Meters. 

(Trassv  .. 

198  42  43 

18  43  24 

3.  70615 

Bluff.... 

276  54  46 

96  56  13 

3.54501 
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BUTTE,  MINERAL  tK)UNTY. 

On  a  rocky  butte,  locally  known  as  Dickey  Hill,  at  southeast  end  of 
a  ridge  lying  between  West  Willow  and  Sunnyside  creeks,  about  1 
mile  northwest  of  the  town  of  Bachelor. 

Station  mark:  A  bronze  tablet  cemented  in  solid  rock,  over  which  a 
small  cairn  with  flag  pole  in  center  was  built. 

[Latitude  37°  53'  36. 9^'.     Longitude  106°  bV  42.6^.]  . 


To  station- 

Azimuth. 

Back  azimuth. 

o       /     n 

47  38  16 
124  28  12 

Log.  distance. 

Gnuwy  . . 

o          /       // 

227  37  14 
304  26  24 

Heterm. 
3.  52638 

Bluff 

3.72056 

GRA88Y,  MINERAL  COUNTY. 

Top  of  blufli  at  south  edge  of  grassy  bench  above  timber  line, 
between  East  and  West  Willow  creeks,  about  2  miles  northeast  of  the 
town  of  liachelor  and  4  miles  north  of  Creede. 

Station  mark:  A  bronze  tablet  cemented  in  solid  rock,  over  which  a 
tripod  signal  10  feet  at  ba.se  and  15  feet  high  was  erected. 

[Latitude  37°  54'  50. 4'^     Ix)ngitude  106°  56'  Ol.O''.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Bristol  ... 

o      1         n 

38  32  34.  3 
181  43  47. 5 

O         /              It 

218  28  06. 9 
1  43  53.  7 

Meterff. 
4.  2:^30 

San  Luis..   

3.90804 

LA   GARITA,  MINERAL   AND  SAOUACnE  COUNTIES. 

On  the  southeastern  high  summit  of  the  La  Garita  Mountains,  oppo- 
site the  head  of  Saguache  Creek,  and  about  6  mihes  northeast  of  the 
town  of  Creede. 

Station  mark:  A  bronze  tablet  cemented  in  rock  just  beneath  sur- 
face, over  which  a  cairn  4  feet  in  diameter  and  7  feet  high  was  erected. 

[I^atitude  37°  55^  04.6^^     Longitude  1W°  50^  27.3^^] 


To  station — 


Pyramid 

Uncompahgre. 


Azimuth. 

Back  a/Jmuth. 

LoK 

.  distance. 

o         ^           n 

o          /            // 

Mctrr». 

61  m  11.4 

241  15  55. 5 

4. 74242 

107  34  59. 1 

287  12  03.6 

4. 75689 
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SOUTH   RIVER,  MINERAL  COUNTY. 

On  the  summit  of  South  River  Peak,  situated  at  the  head  of  Red 
Mountain  Creek,  which  enters  the  Rio  Grande  River  from  the  south 
at  the  bend  in  river  about  12  miles  southwest  of  creek,  and  is  at 
the  east  side  of  the  east  branch  of  the  creek.  A  road  reaches  the 
l)asin  about  1  mile  distant  from  the  peak  via  Red  Mountain  Creek. 
From  the  te^-minus  of  this  road  a  trail  leads  across  the  divide  and  to 
•  Pagosa  Spring. 

Station  mark:  A  bronze  tablet  cemented  in  rock,  over  which  a  cairn 
3i  feet  in  diameter  and  6  feet  high  was  erected. 

[Latitude  37°  34^  27,V'.     Longitude  106°  5S^  52.2'^.] 


To  sUition- 


Uiifompahgre. 

Ouray 

San  Luis 

Pyramid 

Bristol 


Azimuth. 

Back  azimuth. 

o         /            // 

O          /               ft 

142  41  49. 0 

322  24  08. 38 

214  58  59. 4 

35  26  57. 00 

Loer.  distance. 


Meterif. 
4.84240 
5.06180 
4.66:^00 
4.58111 
4.  40102 


GRAY,  HINSDALB   CX)UNTY. 

( Not  occupied. ) 

A  gray  peak  on  the  divide  between  the  Los  Pruos  River  and  Wem 
miiche  Creek,  about  12  mile^s  south  of  the  Rio  Grande  Pyramid. 
Station  mark:  A  rock  moimment  on  summit  of  peak. 

[Latitude  37°  29^  50. 66^^     Ix)ngitude  107°  <22^  32.63^^] 


To  station- 


Pvrainid 

South  River. 


Azimuth. 

Back  azimuth. 

O           /         // 

Log.  dli»tanee. 

o           /          // 

MeUm. 

175  56  47 

355  5(>  11 

4.  30751 

256  08  50 

76  23  16 

4. 55509 

UNt<)Mi*AII(tRE,   IIINHDALK   COUNTY. 

On  summit  of  Uncompahgre  Peak,  a  station  of  the  transcontinental 
triangulation  of  the  United  States  Coast  and  Geodetic  Survey. 

Sbition  mark:  A  cross  cut  in  top  of  i-inch  copper  bolt  leaded  into 
the  solid  rock  under  masonry  pier  for  theodolite  support.  The  circular 
stone  ring  wall,  inner  diameter  11  feet,  was  left  standing. 
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[Latitude  38°  04^  18.42^^     Longitude  107°  27^  41.78^^] 


To  dtation— 


Sneffels 

Treasury  Mountain. 

Mount  Ouray 

Lake , 

Sherman 


Azimuth. 


n 


75  32  46.  6 
196  43  01.82 
249  49  54. 38 
282  30  36.  9 
348  59  42. 2 
322  24  08.  38 


South  River j 

Pyramid ;  351  57  45.6 

San  Luis :  281  16  04.4 

Bri*.tol 310  41  50.4 

LaGarita 287  12  03.6 


Back  azimuth. 


// 


255 
16 
70 
102 
169 
142 
172^ 
101 
130 
107 


20  34.1 
56  36.  24 
35  52.  02 
38  39.  2 
01  03.2 
41  49.0 
00  19.5 
35  41.  7 
56  50. 9 
34  59.1 


I»g.  (Ii8tam;e. 


Meter*. 
4.4764217 
5. 0347020 
5.0611148 
4. 2913527 
4.  2261074 
4.84240 
4. 64277 
4. 67717 
4.67464 
4.75689 


DEL   NORTE,  RIO    GRANDE   COUNTY. 

(Notoccupiecl. ) 

Summit  of  Del  Norte  Peak. 
Station  mark:  A  rock  monument. 

[Latitude  37°  35^  23.5^^     Longitude  106°  3.3^  46.5'^] 


To  station- 

Azimuth. 

Back  azimuth . 

I^g.  distaiu'C. 

South  River  

o        /         // 

87  25  25.0 
143  47  01. 0 

267  10  07. 0 
323  33  29.  6 

Meters. 
4.56801 

San  Luis 

4.  73800 

OURAY,  MAGUACHE  COUNTY. 

A  station  of  the  United  States  Coast  and  Geodetic  Survey  on  the 
summit  of  Mount  Ourav. 

[Latitude  38°  25^  22.20^^     Longitude  106°  13^  27.33'^] 


To  Htation — 


Azimuth. 


Bison 

Pikes  Peak  . 
South  River 
San  Luis 


214  39  20. 16 

245  20  55.  42 

35  26  57.  00 

52  11  55.00 


Back  azimuth. 

O  /  " 

35  06  41.17 

66  02  08.  82 

214  58  59.  40 

231  45  41.70 


Log.  diHtance. 

Metrrs. 
5.  04288022 
5.a5221188 
5.  06180 
4. 89521 
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8AN   LUIS,    SACiUACHE  COUNTY. 

On  .summit  of  San  Luis  Peak,  about  10  miles  north  of  the  town  of 
Creede.  Spring  Creek  heads  on  the  southwest  and  Cochetopa  Creek 
on  the  east  side  of  Xhe  peak,  from  either  of  which  animals  can  be 
taken  to  top  of  peak.  From  Creede  the  station  may  be  easily  reached 
by  going  up  East  Willow  Creek,  there  being  a  wagon  road  to  and 
beyond  a  sawmill  near  timber  line.  From  this  point  with  saddle  and 
pack  animals  one  crosses  the  divide  into  the  head  of  Spring  Creek 
and  from  there  on  to  the  peak. 

Station  mark:  A  bronze  tablet  cemented  in  embedded  rock,  over 
which  a  cairn  3i  feet  in  diameter  and  7  feet  high  was  erected. 

[Latitude  37°  5fK  12.77'^     Longitude  1()6°  56^  50.fK^] 


To  Ktation — 


Bristol , 

Uncompahgre. 

Ouray 

South  River  . . 
Pyramid 


Azimuth. 


// 


26  55  48.  7 
101  a5  41.  7 
231  45  41.  7 


Back  azimuth. 


// 


206  51  14. 9 

281  16  04. 4 

52  11  55.0 


Log.  distance. 


Meterm. 
4.38178 
4.67717 
4.  89521 
4.66300 
4.  724:^ 


PYRAMID,  HAN  JUAN  COUNTY. 

On  the  summit  of  the  Rio  Grande  Pyramid,  about  5  miles  south  of 
the  Rio  Grande  River,  on  the  divide  between  Ute  Creek  (a  tributary 
of  the  Rio  Grande)  and  the  headwaters  of  the  Los  Pinos  River.  The 
Wemmuche  trail  passes  about  3  miles  east  of  station,  from  which  a 
bhized  trail  leads  through  the  woods  to  timber  line  on  the  east  side  of 
the  peak. 

Station  mark:  A  bronze  tablet  cemented  in  solid  rock,  over  which  a 
(•aim  4  feet  in  diameter  and  6  feet  high  was  erected. 

[Latitude  37°  40^  47.48^^     Longitude  l07°  23'  31.1'^] 


To  station— 


Sneffels 

Uncompahgre 
South  River  . 
Bristol 


Azimuth. 


ft 


i;i5  44  50.  3 
172  00  19.  5 


San  Luis. 


Back  azimuth. 


ft 


315  30  07. 1 
351  57  45. 6 


Log.  distance. 


MeUr». 
4.  70181 
4.  64277 
4.58111 
4.50909 
4. 72430 
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MONTANA. 

TRIANGULATION  STATIONS. 

CHOUTEAU   AND    VALLEY   COUNTIES. 
BIG  8AHDT,  BOX  KLDEB,  LONEKOHK  SPECIAL,  AND  OTHER  qUADRANtiLES. 

During  the  season  of  19(H  Mr.  Fred  McLaughlin  connected  the  tri- 
angulation,  which  had  been  extended  eastward  from  the  Burnham 
Base  to  the  line  Gralpin-Nassau  of  the  Missouri  River  triangulation. 
This  connection  was  made  in  Valley  County  near  the  junction  of  the 
Missouri  and  Milk  rivers. 

Later  in  the  season  an  area  of  about  1,000  square  miles  was  con- 
trolled, extending  from  a  little  north  of  Burnham  Base,  in  Chouteau 
County,  south  of  Burnham  Base,  to  connect  with  the  line  Recess-Ridge 
of  the  Missouri  River  triangulation,  then  west  to  beyond  the  Marias 
River.  The  work  was  done  under  the  supervision  of  Mr.  H.  L.  Bald- 
win, jr.;  eight  old  stations  were  reoccupied,  including  those  of  the 
Missouri  River  Commission,  and  eighteen  new  ones  were  selected  and 
occupied.  The  latitude  adopted  is  that  of  international  boundary 
monument  No.  318,  corrected  graphically  for  station  erroi  to  the  mean 
parallel  of  49^  00'  04.90". 

The  longitude  depends  upon  the  astronomic  longitude  of  the  school- 
house  and  church  spire  at  Chinook,  as  determined  by  the  United  States 
Coast  and  Geodetic  Survey  in  the  fall  of  1903. 

BIO   SANDY,    CHOUTEAU   TOUN'n'. 

A  prominent  point  on  ridge  3  miles  east  of  Big  Sandy  Railroad  sta- 
tion, 239  feet  west  of  section  corner,  0.25  mile  northwest  of  wagon 
road. 

Station  mark:  An  iron  bench-mark  post  set  36  inches  in  the  ground. 

[Latitude  4S°  09^  46. 48^^     Longitude  110°  OK  49.12^^] 


To  Ntatioii— 


Mill... 
Sage  .. 
Square 
Coulee 


Azimuth. 


110  42  44.01 
158  36  00.51 
202  55  :35.  70 
149  24  57.  57 


Back  azimuth.      i  Log.  distance. 


i 

290  36  20.  85  ! 
3:33  29  27. 59 
23  00  21.51 
329  21  43.  12 


Mtiera. 
4.  0550209 
4.  3870191 
4.  30t)5580 
4.  0243339 
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BLACK,  CHOUTEAU  COUNTY. 

On  Black  Butte,  1.5  miles  south  of  Big  Sandy-Marias  road  and  1 

mile  east  of  Black  Coulee. 

Station  mark:  An  iron  bench-mark  post  set  36  inches  in  the  ground. 

Reference  marks:  A  bottle  8  inches  underground,  true  azimuth, 
342^  58';  distant  4.85  feet  from  station;  a  bottle  8  inches  underground, 

true  azimuth,  168^  28';  distant  5.39  feet  from  station. 

[Latitude  48°  14^  15.94^^     Longitude  110°  32^  37. 78^^] 


To  station — 


Discover}' 
Shepard  . . 
Mariai=i  . . . 
Lonesome 

High 

Carj) 


Azimuth. 

Back  azimuth. 

Log.  distance. 

o       /            // 

O         '               // 

Meterfi. 

21  39  36. 53 

201  3^  48.  70 

4. 1008816 

65  25  32. 31 

245  16  33. 69 

4.2151397 

114  44  57.78 

294  36  43. 08 

4. 1774275 

218  50  04.  77 

38  55  48.  78 

4. 1799026 

284  10  46.  44 

104  20  26.  23 

4.  2190437 

311  34  45.24 

131  44  .37.  28 

4.  2953139 

BOX,  CHOUTKAU   CX^UNTY. 

On  prominent  hill  about  19  miles  west  and  5  miles  north  of  Box 
Elder  railroad  station. 

Station  mark:  An  iron  bench-mark  post  set  40  inches  in  ground. 

Reference  marks:  A  bottle  8  inches  underground,  true  azimuth, 
175^  01';  distant  5.. 53  feet  from  station;  bottle  8  inches  underground, 
true  azimuth,  T'-  34';  distant  4.7  feet  from  station. 

[Utitude  48°  25^  37.42'^     Longitude  110°  22'  50.44^] 


To 

station— 

xVzirouth. 

O           t                It 

15  41  56.  59 
232  24  48.  85 
306  21  05. 42 
346  05  58. 19 

Back  azimuth. 

Log.  dintance. 

Lcjnesouie 

195  40  22.  00 

52  29  58.  88 

126  26  33.79 

166  06  45.  40 

Mf'tertf. 
3.  98:55522 

Van 

4.  0363203 

Line 

4.  0500828 

Reservoir .    -     -     

3. 7329844 

BKOWN,    CIIOITTEAU    COUNTY. 

On  a  flat  hill  12  miles  north  of  Burnham  railroad  station,  near  head 
of  Browns  Couk^e  and  just  west  of  Cottonwood  Coulee. 

Station  mark:  An  iron  bench-mark  post  set  36  inches  in  the  ground. 

Reference  marks:  A  bottle  8  inches  underground,  true  azimuth, 
163^^  03";  distant  8. 2  feet  from  station;  a  bottle  8  inches  underground, 
true  azimuth,  347'   52';  distant  8.2  feet  from  station. 
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[Latitude  48°  44'  28. 46'^     Lonpitude  lOO''  57'  10.88''.] 


To  station- 
Chain  Lake 

Mile  board  984 

Corral 


Azimuth. 

Back  azimuth. 

O            '                 /' 

Log.  distance. 

o        /            // 

Meters. 

23  03  00. 90 

203  00  16. 41 

4. 0587203 

42  05  54. 14 

221  56  09.  44 

4.  3767324 

77  56  43.00 

257  47  00.  38 

4.  209<V585 

CARP,    CHOUTBAU   COUNTY. 

On  south  end  of  ridj^e  overlooking  the  Mis8ouri  River  Valley,  and 
about  11  miles  southwest  of  Big  Sandy  railroad  station.  Two  and 
one-half  miles  north  of  railroad  grade. 

Station  mark:  An  iron  bench-mark  post  set  36  inches  in  the  ground. 

Reference  marks:  Bottle  8  inches  underground,  true  azimuth,  185^ 
16';  distant  3.5  feet  from  station;  bottle  8  inches  underground,  true 
azimuth,  335^'  19';  distant  6.4  feet  from  station. 

[Latitude  48°  07'  11.22".     Longitude  llO°  20'  43.86".] 


To  Rtation— 


Azimuth. 


Ridge 

Discovery 
Black  . . . . 

High 

Verona. .. 
Rece88  ... 


ff 


25  24  48.  28 


131  44  37.28 
188  16  51.98 
249  16  30. 18 
356  13  08.45 


Back  azimuth.        Log.  diHtancc 


205  20  4<J.  11 


.311  34  45.24 

8  16  :^9.  :^5 

69  20  22.  89 
176  13  35.93 


Meier*. 
4. 1967209 
4.  28938 
4.2953139 
3.  960690(i 
3.  83931  (X) 
4.0649199 


tXmRAL,    CHOUTEAU  (BOUNTY. 

On  rolling  prairie  10  miles  northwest  of  Kremlin  railroad  station; 
0.75  mile  northwest  of  a  small  house  and  sheep  corral. 

Station  mark:  An  iron  bench-mark  post  set  40  inches  in  the  ground. 

Reference  marks:  Chiseled  cross  mark  on  8  pound  rock  10  inches 
underground,  true  azimuth,  312^  34';  distant  7.3  feet  from  station; 
chiseled  cross  mark  on  a  25  pound  rock  (granite),  6  inches  under- 
ground, true  azimuth,  130^  12';  distant  5.25  feet  from  station. 

[Latitude  48°  42'  38.18".     Ix)njdtude  1 10°  10'  06.08".] 


To  station- 

Azimuth. 

0  17  35.08 

77  56  43.  00 

302  00  :«.  07 

Back  azimuth. 

Of                II 

180  17  32.41 
257  47  00.  38 
122  07  30.81 

1 

Log.  (iisUincc. 

Mile  board  984 

Mtterit. 
4.  15478:^5 

Brown 

1 

4.  209<>585 

Chain  Lake 

1       4.  1279*)(^'S 
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COCLBK,  rHOUTEAU  COUNTY. 

On  east  bank  of  Lonesome  Lake  Coulee,  6  miles  southwest  of  Box 
Elder  railroad  station  and  2  miles  west  of  railroad  track. 

Station  mark:  An  iron  bench-mark  post  set  40  inches  in  ground. 

Reference  marks:  Bottle  8  inches  underground,  true  azimuth,  174*^ 
40';  distant  5.8  feet  from  station;  bottle  8  inches  underground,  true 
azimuth,  358*^  16';  distant  5.7  feet  from  station. 

[Latitude  48*»  IV  41. 17^^     Longitude  110*»  06^  09.95'^ 


To  station- 


Mill. 


Big  Sandy 


Azimuth. 

Back  azimuths 

Log.  diKtance. 

i 

O           t             tt 

1 

O           t              tt 

Meters, 

45  46  07. 24 

225  41  58. 34 

3.  8634744 

329  21  43. 12 

149  24  57. 57 

4.0248339 

DISCOVERY,    CHOUTEAr   COUNTY. 

On  Discovery  Butte,  about  5  mile-s  southeast  of  the  junction  of 
Marias  River  and  Blac^k  Coulee. 

Station  mark:  An  iron  bench-mark  post  set  36  inches  in  ground. 

Reference  marks:  A  bottle  8  inches  underi^round,  true  azimuth, 
170^33';  distant  5.62  feet  from  station;  a  bottle  8  inches  underground^ 
true  azimuth,  344*^  15';  distant  5.78  feet  from  station. 


[Latitude  48°  07'  56.30'^     I^mgitude  110°  36'  22.96''.] 


To  Ktation- 


Iluinphrey 

Shepani 

Black  

High 


Azimuth. 

Back  azimuth. 

o          ^             tt      ^ 

o           t             tt 

1  00  so.  13 

181  00  26.  73 

115  27  :i2.  76 

295  21  22. 35 

201  36  48.  70 

21  39  36. 53 

249  38  15. 87 

69  50  42. 96 

Log.  distance. 

Meters. 
3.  7297810 
4. 0560413 
4.1008816 
4.3440933 


FLAT,    CHOUTEAr   (\)UNTV. 

On  flat  prairie  about  5  miles  south  of  Kremlin  railroad  station,  1.5 
miles  south  of  wagon  ro&d,  and  3.5  miles  north  of  Sage  Creek. 

Stiition  mark:  An  iron  bench-mark  post  set  40  inches  in  ground. 

Reference  marks:  A  !>ottle  8  inches  underground,  true  azimuth, 
358"  59';  distant  5.3  feet  from  station;  a  bottle  8  inches  underground, 
true  azimuth,  179'  0()':  distant  5.9  feet  from  station. 
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[Latitude  48**  .W  25. 46^^     Longitude  110^  04^  29.34^^] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Sace 

O         /               It 

24  38  40.11 

O            /               '/ 

204  34  06. 01 

4.  2573438 

*"0^    ***"■ 

Van 

4. 15158 

Square 

330  17  09.63 

150  23  56. 04 

4. 3536683 

Laredo 

3.83983 

niGH,   CHOUTEAU  CX)UNTY. 

On  east  end  of  gently  sloping  ridge  2  miles  south  of  Big  Sandy- 
Marias  road  and  10  miles  west  of  Big  Sandy  railroad  station. 

Station  mark:  An  iron  bench-mark  post  set  36  inches  in  the  ground. 

Reference  marks:  A  bottle  8  inches  undergrouYid,  true  azimuth, 
174'^  31';  distant  4  feet  from  station;  a  bottle  8  inches  underground, 
true  azimuth,  350"^  16';  distant  4  feet  from  station. 

[Latitude  48°  12^  03.88^^     Longitude  1 10°  W  40.27^] 


To  Htation— 

Azimuth. 

Buck  azimuth. 

Log.  distance. 

Carp 

o          /            // 

8  16  39.  35 
58  05  58.  74 
69  50  42.  96 
104  20  26.  23 
157  39  05.  60 
195  30  17. 59 
271  08  13.02 
322  02  35. 14 

O           1             II 

188  16  51.98 
237  53  28. 53 
249  38  15. 87 
284  10  46. 44 
:i37  35  09.  24 
15  33  23. 42 
91  15  08.  26 
142  05  40.  61 

Meters. 
3.9606906 

Humphrey 

4. 3901382 

DiHoovery 

4. 3440933 

Black 

4. 2190437 

Lonesome 

4. 2342733 

Line 

4.  2826006 

Mill 

4. 0608721 

Verona 

3. 9225304 

• 

HUMPHREY,   CHOUTEAU   COUNTY. 

On  highest  point  of  ridge  running  east  and  west,  about  3  miles  east 
of  the  Marias  River  and  9  miles  south  of  the  junction  of  the  Marias 
River  and  the  Black  Coulee.     A  road  runs  0.25  mile  west  of  station. 

Station  mark:  An  iron  bench-mark  post  set  40  inches  in  ground. 

Reference  marks:  A  bottle  8  inches  undergroimd,  true  azimuth, 
301^  29';  distant  4  feet  from  station;  a  bottle  8  inches  underground, 
true  azimuth,  162^  24';  distant  5.95  feet  from  station. 
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[Latitude  48*»  aV  02.55^^    Longitude  110°  36'  27.53'^] 


To  station— 


Shepard  . 
Discovery 
High 


Azimuth. 

Back  azimuth. 

Log.  distance. 

O           /               ff 

O           »             ff 

Meter$. 

136  13  18.54 

315  07  11. 66 

4. 15^755 

181  00  26.  73 

1  00  30. 13 

3. 7297810 

237  53  28. 53 

58  05  58.  74 

4. 3901382 

LAREDO,    CHOITTEAU   COUNTY. 

Nine  miles  north  of  Box  Elder  railroad  station,  on  divide  between 
Big  Sandy  Creek  and  Sage  Creek.  The  nearest  point  of  Sage  Creek 
is  1.5  miles  southwest  of  station. 

Station  mark:  An  iron  bench-mark  post  set  40  inches  in  ground. 

Reference  marks:  A  bottle  sW;  8  inches  underground,  true  azimuth, 
20^  27';  distant  4.3  feet  from  station;  bottle  8  inches  underground, 
true  azinmth,  311^  59';  distant  4.3  feet  from  station. 

[Latitude  48°  27'  00.59'^     Longitude  110°  02'  13.65''.] 


To  Htation- 


Azimuth. 


Back  azimuth. 


Rage 
Flat . 


O  /  ff 


45  38  28. 45 


o  /  // 


225  32  13. 00 


Square !      327  42  27.  62 

Big  Sandy • 


147  47  32.  40 


Log.  distance. 


Meters. 
4. 1600133 
3.  83983 
4. 1963374 
4.50442 


LINE,    CHOITTKAU   COUNTY. 

On  highest  part  of  ridge  11  miles  west  of  Box  Elder  railroad  station. 

Station  mark:  An  iron  bench-mark  post  set  40  inches  in  the  ground. 

Reference  marks:  A  bottle  8  inches  underground,  true  azimuth, 
346^  08';  distant  4.2  feet  from  station;  bottle  8  inches  underground, 
true  azinmth,  149°  43';  distant  4.3  feet  from  station. 

[Latitude  48°  22'  01.83".     Ix^ngitude  110°  15'  31.31".] 


To  Htation — 


High.... 

Lonesome 

Rescvoir 

Box 

Van 

Sage 

Mill 


Azimuth. 


15  :i3  23.  42 

77  25  21.  66 

100  21  55.  89 

126  26  33.  79 

178  16  02.  83 

278  15  50.  51 

341  13  a5.  :^9 


Back  azimuth. 

O  t  n 

195  :^0  17.  59 

257  18  18.96 

280  17  14.  8:^ 

306  21  05.  42 

358  15  48. 20 

98  19  31.45 

161  16  55.33 


Log.  distance. 


Meiers. 
4.  2826006 
4. 0767943 

3.  8957258 
4. 0500828 
4. 12^5384 
3. 7888281 

4.  2957:^20 
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LONESOME,  CHOUTEAU    COUNTY. 

On  flat  ridge  about  18  miles  northwest  of  Big  Sandy  railroad  station 
and  6  miles  northeast  of  Jack  Godfrey's  ranch. 

Station  mark:  An  iron  bench-mark  post  set  36  inches  in  the  ground. 

Reference  marks:  A  bottle  8  inches  underground,  true  azimuth, 
111^  22';  distant  from  station,  5.8  feet;  bottle  8  inches  underground, 
true  azimuth,  296^  32';  distant  3.2  feet  from  station. 

[Latitude  48*»  20^  37.31'^     Longitude  110°  2V  56.96^] 


To  station- 

Azimuth. 

o        /           // 

Back  azimuth. 

Of               It 

Log.  distance. 

Meters. 

Black  

38  55  48.  78 
195  40  22. 00 

218  50  04.  77 

* 

15  41  56. 59 

4. 1799026 

Box 

3.  9835522 

Reserv'oir 

224  08  09. 84 

44  10  31.57 

3.7485044 

Line 

257  18  18.  96 

77  25  21.  66 

4. 0767943 

High 

337  35  09.  24 

157  39  05. 60 

4.  23:427:^ 

MARIAS,  CHOITTKAU    COUNTY. 

On  a  small  knoll  3  miles  north  of  Marias  River,  6  miles  west  of 
Black  Coulee,  and  0.5  mile  north  of  Marias  road. 

Station  mark:  An  iron  bench-mark  post  set  36  inches  in  ground. 

Reference  marks:  A  bottle  8  inches  underground,  true  azimuth, 
4*^  47';  distant  4  feet  from  station;  a  bottle  8  inches  underground,  true 
azimuth,  180^  33';  distant  4  feet  from  station. 

[Latitude  48«  17^  39.35^^     Longitude  110°  43^  40. 71^^] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Shepard 

o           /              // 

5  20  55. 56 
21^  36  43. 08 

o         /            u 

185  20  11.19 
114  44  57.  78 

Meters. 
4. 1200624 

Black 

4. 1774275 

MILL.  CHOITKAU    COl'NTY 


On  rolling  prairie  3  miles  west  of  Big  Sandy  railroad  station,  just 
north  of  road  from  Big  Sandy  to  Marias  River. 

Station  mark:  An  iron  bench-mark  post  set  40  inches  in  the  ground. 

Reference  marks:  A  bottle  8  inches  underground,  true  azimuth, 
135^  05';  distant 4. 55  feet  from  station;  a  bottle  8  inches  underground, 
true  azimuth,  326^  41';  distant  4.74  feet  from  station. 
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[Latitude  48°  11^  56.12^^     Longitude  110*>  1(K  23.26'^.] 


To  station- 


Verona... 
High..... 

Line 

Sage 

Square  ... 
Big  Sandy 
Coulee  ... 


Azimuth. 


// 


45  03 
91  15 
161  16 
179  10 
231  32 
290  36 
225  41 


44.78 
08.26 
55.33 

:^.74 

45.11 
20.85 
58.34 


Back  azimuth. 


// 


224  59  55. 21 
271  08  13.02 
341  13  05. 39 
359  10  29. 46 

51  43  54. 66 
110  42  44.01 

45  45  07. 24 


Log.  distance. 


Meter$. 
3. 9541367 
4. 0608721 
4. 2957320 
4. 2509978 
4. 3728957 
4.0550209 
3.8634744 


RBCB88,  CHOUTEAU   COUNTY. 

A  station  of  the  Missouri  River  Commission,  on  the  left  bank  on  a 
very  prominent  bluflF,  about  1  mile  back  from  the  river,  at  the  head  of 
a  picturesque  vajley. 

Station  mark:  An  iron  post  set  in  the  ground. 

[Latitude  48°  00'  56.06'^     Longitude  110*>  20^  06.91^^] 
[latitude  48°  OO'  49.09^^     Longitude  110°  20^  01.91^^ a] 


To  station- 


Ridge 


Azimuth. 


// 


Carp  . . . 
Verona. 


70  47  09. 56 

176  13  35.93 
202  05  50.  02 


Back  azimuth. 

Oft' 

250  42  40. 13 

«  250  42  40. 10 

356  13  08. 45 

22  09  15. 04 


Log.  distance. 


Meters. 

3.  9009046 
3. 9008760 

4.  0649199 
4. 1802115 


"By  Missouri  River  Commission. 


RESERVOIR,  CHOUTEAU   COUNTY 


On  a  slight  ridge  running  north  and  south,  about  16  miles  west  of 
Box  Elder  railroad  station  and  2  miles  southwest  of  a  large  alkali  well. 

Station  mark:  An  iion  bench-maVk  post  set  40  inches  in  the  ground. 

Reference  marks:  A  bottle  8  inches  underground,  true  azimuth, 
168^  14';  distant  4.2  feet  from  stiition;  a  bottle  8  inclies  underground, 
true  azimuth,  332^  31';  distant  5.1  feet  from  station. 

[Utitiide  48°  22^  47.48^^     Longitude  110°  2V  47.31'^] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

O           /               ff 

o        /         // 

Meters. 

Lonesome  . 

44  10  31.57 

224  08  09.  84 

3.  7485044 

Box 

166  06  45.  40 

346  05  58. 19 

3.  7329844 

Van 

211  38  18.95 

31  42  45.  64 

4. 1446635 

Line 

280  17  14.83 

100  21  55.  89 

3. 8957258 
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RIDOE,  CHOITTEAU  COUNTY. 

A  station  of  the  Missouri  River  Commission,  on  the  left  bank  on  a 
very  high  ridge,  about  3  miles  from  the  river.  The  ridge  has  a  cut 
face  and  can  be  seen  from  a  long  distance. 

Station  mark:  An  iron  post  set  in  the  ground. 

[Latitude  47*»  59^  31.09'^     Longitude  110°  26^  09. 44^^] 
[Latitude  47*»  59^  24. 12'^     Longitude  110°  26^  04.38'^«] 


To  station- 

Azimuth. 

Kack  azimuth. 

Log.  distance. 

Carp  

o        /          // 

205  20  46.11 

218  21  32. 90 

250  42  40. 13 

,«250  42  40.10 

o      /            n 

25  24  48. 28 
38  29  27.  59 
70  47  09. 56 

4. 1967209 

Verona 

4. 3274788 

Recess 

3.9009046 

3  9008760 

«  MisBouri  River  Commission. 


HAOE,  CHOUTEAU  COUNTY. 

About  9  miles  west  of  Box  Elder  railroad  station,  on  small  ridge  on 
divide  south  of  Sage  Creek,  3  miles  west  of  wagon  road,  1.5  miles 
west  of  deserted  house. 

Station  mark:  An  iron  bench-mark  post  set  36  inches  in  the  ground. 

[Latitude  48*»  21^  33. 12^^     Longitude  110°  lO'  35. 69^^] 


To  station- 


Line  

Mileboard  984 

Square 

Big  Sandy 

Mill 


Azimuth. 


// 


98  19  31. 45 
181  14  00. 09 
279  31  41. 98 
333  29  27. 59 
359  10  29.  46 


Back  azimuth. 


It 


278  15  50. 51 
361  14.19.59 
99  43  01.65 
153  36  00.  51 
179  10  38.  74 


\jyg.  distance. 


Meiert. 

3.  7888281 

4.  3944632 
4.  2787245 
4.  :^70191 
4.  2509978 


SHEPARI),    CHOUTEAi:    COUNTY. 

On  south  end  of  Shepards  Ridge  about  (>  miles  southwest  of  the 
junction  of  Marias  River  and  Blaik  Coulee. 

Station  mark:  An  iron  bench-mark  post  set  36  inches  in  ground. 

Reference  marks:  A  bottle  8  inches  underground,  true  azimuth, 
0^  19';  distant  5.22  feet  from  station;  a  bottle  8  inches  underground, 
true  azimuth,  182^  10';  distant  7.63  feet  from  station. 
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[Latitude  48°  W  34.36^^     Longitude  110*»  44^  40.20^^1 


To  station— 


Azimuth. 


II 


Marias l  185  20  11.19 

Black 245  16  33.69 

Discovery j  295  21  22.35 

Humphrey '  315  07  11.66 


• 

Back  azimuth. 

Log.  distance. 

O            1            II 

Meters. 

5  20  56.56 

4. 1200624 

65  25  32.  31 

4.  2151397 

115  27  32.  76 

4. 0560413 

135  13  18.54 

4. 1598755 

VAN,  CHOUTEAU    COUNTY. 

On  small  ridge  about  4  miles  wouth  of  Gildford  railroad  station  and 
3  miles  west  of  Van  Alstine's  house,  which  is  on  Sage  Creek. 

Station  mark:  An  iron  bench-mark  post  set  40  inches  in  the  ground. 

Reference  marks:  little  8  inches  underground,  true  azimuth,  347- 
21';  distant  6.19  feet  from  station;  bottle  8  inches  underground,  true 
azimuth,  173^  01';  distant  6.24  feet  from  station. 

[Latitude  48°  29^  11.90^^     Longitude  110°  15^  50.88^] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Reservoir.  ^ 

o      /          // 

'M  42  45.64 

52  29  58.  88 

:^58  15  48.20 

O          /                /' 

211  38  18.95 
232  24  48.  a5 
178  16  02.83 

Meterf. 
4.1446635 

Box 

4.  036:^203 

Line 

4.  1235384 

VERONA,  CHOUTEAU    COUNTY. 

On  very  prominent  knoll  about  6  miles  southwest  of  Big  Sand}' 
railroad  station. 

Station  mark:  An  iron  bench-mark  post  set  40  inches  in  the  ground. 

Reference  marks:  A  Imttle  8  inches  underground,  true  azimuth, 
222-^  47';  distant  4.4  f(»et  from  station:  a  })ottle  8  inches  underground, 
true  azimuth,  3i)    01';  distiint  4.4  feet  from  station. 

[latitude  48°  08^  30.24'^     l.<>!igitnde  110°  15'  31.36^] 


To  stalion- 


Aziniuth. 


Back  azimuth. 


n 


Coalbankfi 

Recess 

Ridge 

Carp 

Hip:h 

Mill 


Log.  distance. 


22  09  15.04 

38  29  27.  59 

69  20  22.  89 

142  ai  40.61 

224  59  55.  21 


202  05  50.  02 
218  21  32.90 
249  16  30. 18 
322  02  :35. 14 
45  03  44.  78 


MetfTH. 
4.04123 
4.1802115 
4. 3274788 
3.  8393100 
3. 9225304 
3. 9541367 
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OALPIN,  VALLEY   COUNTY. 

A  station  of  the  Missouri  River  Commission,  on  the  left  bank  on 
divide  between  Missouri  and  Milk  rivers  and  on  rolling  prairie.  Sta- 
tion is  about  3  miles  from  river.  Lion  Butte  bears  S.  41°  1#  £. 
(true),  and  is  about  9  miles  distant.  Tiger  Butte  bears  N.  29^  46*  West 
true),  and  is  about  5  miles  distant. 

Station  mark:  An  iron. post  set  in  the  ground. 

[Latitude  48°  05'  17.67'^     Longitude  106°  26'  06.81''. aj 
[Latitude  48°  05'  24.75".     Longitude  106°  26'  09.95".] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Willow. -- 

o    /          // 

95  48  15. 52 
119  42  52.76 
182  02  34.  78 
266  28  10. 94 

o          /           // 

275  39  25. 12 

299  38  36. 81 

2  02  59. 96 

86  33  56.54 

«86  34  01.  75 

Meters. 
4. 1708246 

Tiger  Butte 

3.9130999 

Porcupirie 

4.2909160 

Naflsau 

3. 9834804 

3.9834666 

a  Missouri  River  Ck)mmi88ion. 


NASSAU,    VALLEY   COUNTY. 

A  station  of  the  Missouri  River  Commission,  on  the  left  bank,  south- 
westerly from  the  nearest  point  of  Milk  River,  1  mile  distant  and 
about  2  miles  above  junction  of  the  two  rivers.  Station  is  on  the  third 
ridge  northerly  from  a  sheep  ranch.  Kin  tyre  railroad  station  bears 
south  79°  04'  E.  (true),  and  is  8  miles  distant  from  station. 

Station  mark:  An  iron  post  set  in  ground. 

[Latitude  48^  05^  43. 70^^     Longitude  106*»  18'  25.58^^] 
[Latitude  48^  05'  36.59^'.     Longitude  106°  18'  22.52". «] 


To  station— 


Gralpin 


Tiger 

Porcupine 


Azimuth. 


// 


86  33  56.  54 
«86  34  01.75 
101  48  19.74 
154  53  27. 49 


Log.  distance. 


281  38  18.09 
334  48  06.  59 


Metcrn. 
3.  98:^804 
3.  98:34666 
4. 2323317 
4. 3207044 


a  Missouri  River  Commission. 


Bull.  276—05- 
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TIGER  BUTTE,  VALLEY   COUNTY. 

On  a  prominent  butte  about  5  miles  east  of  Glasgow  railroad  station. 

This  is  a  secondary  point  located  by  the  Missouri  River  Commission. 

Station  mark:  An  iron  bench-mark  post  set  36  inches  in  the  ground. 

[Latitude  48°  07^  35.9y^    Longitude  106**  31^  53. 77'^] 
[Latitude  48°  07^  29.3'-'.    Longitude  106°  31^  50.4^]  « 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Willow  

o           /            // 

71  23  38. 28 
206  42  24.  29 
281  38  18.09 
299  38  36.  81 

o         r          It 

251  19  03. 71 

26  47  05.  77 

101  48  19. 74 

119  42  52. 76 

MderB. 
3.9058376 

Porcupine 

4.2387358 

Nassau 

4.  2323317 

Galpin 

3. 9130999 

a  Missouri  River  Commission. 
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TRIANGULATION  STATIONS. 


SISKIYOU  COUNTY,    CAL.,    JACKSON  AND  JOSEPHINE  COUNTIES,    GREG. 

ORAXTS  PASS  qilADRANOLE. 

In  the  fall  of  1904  Mr.  A.  I.  Oliver  occupied  nine  stations  for  the 
control  of  the  Grants  Pass  quadrangle.  Positions  are  based  upon 
Onion  and  Sterling  stations  of  the  Coast  and  Geodetic  Survey,  United 
States  standard  datum. 

RED    BUTTE,  SISKIYOU    COUNTY,  CAL. 

On  the  northernmost  of  several  rocky  points,  commonly  known  as 
Red  Buttes.  The  point  is  reached  by  road  from  Grants  Pa^s  up 
Applegate  Run  via  VVatkins  post-office  to  Elbert  Branch  of  Applegate 
River,  thence  b\'  trail  up  Applegate  to  just  bej'ond  Cook  and  Green 
creeks;  there  the  trail  takes  up  ridge  to  left.  It  is  two  days  travel 
from  Grants  Pass.  The  trail  leads  to  good  meadow  near  ridge  top; 
but  animals  can  not  get  closer  than  1,000  feet  of  elevation  of  top. 

Signal:  A  cairn  8  feet  high  centered  over  bronze  tablet. 

Station  mark:  A  bronze  tablet  cemented  in  solid  rock. 

[Latitude  41°  55'  49.68'^     Longitude  123°  lO'  59.97^] 


To  station- 


Tan  nen... 
Greyback . 
Tallowbox 
Sterling  . . . 


Azimuth. 

Back  azimuth. 

Log.  distance. 

O             1                It 

O           t              It 

Mderi. 

115  08  44.  67 

295  00  02. 04 

4.  2981507 

152  01  26.  24 

331  56  17.01 

4.3545800 

185  11  54. 17 

5  13  12.  77 

4. 4728695 

248  23  20. 02 

68  35  14. 57 

\ 

4. 4222781 

\ 
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A  Coast  and  Geodetic  Survey  station,  but  not  on  the  point  com- 
monly known  as  Sterling,  the  latter  being  about  8  miles  to  southeast 
of  station.  A  higher  point  than  station,  known  as  Lone  Dutchman, 
lies  north  1.5  miles  distant.  Reached  from  Grants  Pass  via  Apple- 
gate  and  Kuch  post-offices  to  Little  Applegate,  up  Little  Applegate  to 
Crumps  ranch  at  junction  of  Right  and  Left  Fork;  up  Right  Fork  on 
wagon  road  about  8  miles,  at  which  point  take  Cinnibar  trail  to  right. 
The  station  then  lies  1  mile  to  east  and  is  open  traveling.  About  2 
miles  farther  Donomore  Flat  is  reached,  which  is  a  good  camping 
place  and  with  feed. 

Signal:  A  tripod  15  feet  high  centered  over  tablet. 

Station  mark:  A  Coast  and  Geodetic  Survey  tablet  set  in  solid  rock. 

Reference  marks:  One  to  south  34.85  meters;  one  to  northwest 
20.4^  meters. 

[Latitude  42^  01'  03.94^.     Longitude  122°  53'  n.56^.] 


To  station- 
Red  Butte 

Tannen 

Greyback 

Kerby 

Tallowbox , 

Grants  Paae 

Onion 


Azimuth. 

Back  azimuth. 

Log.  distance. 

Of              II 

o        /           // 

Ueteti. 

68  35  14. 57 

248  23  20. 02 

4. 4222781 

88  27  16.  70 

268  06  38.55 

4. 6292773 

106  25  27.  77 

286  08  22. 49 

4. 5641402 

115  36  10. 09 

295  13  04. 70 

4.7204404 

132  23  44.  75 

312  13  07.02 

4.4705344 

143  05  08. 94 

322  50  20. 59 

4.  7022102 

159  26  08. 10 

339  12  15.66 

4.9034899 

BALLY,  JOSEPHINE  COUNTY,  OREG. 

On  highest  summit  of  bald  mountain,  commonl}^  known  as  Ball3\  It 
is  reached  in  one  day  from  Grants  Pass  by  wagon  toward  Wilderville 
until  crossing  of  Applegate  and  then  by  right-hand  road  to  Wurtz\s 
mill.  From  there  good  trail  leads  within  0.25  mile  of  point.  Dis- 
tance, 8  miles. 

Signal:  A  trimmed  tree  20  feet  high  with  braces  and  wires  and  two 
targets  of  white  cloth  placed  at  right  angles  to  each  other. 

Station  mark:  A  bronze  tablet  cemented  in  rock  and  sunk  flush  with 
surface  of  ground. 


212        PRIMARY   TRIANGULATION   AND   PRIMARY   TRAVERSE. 


[Utitude  42°  27^  17.58^^     Longitude  123°  36^  55.08^^] 


To  station- 


Onion  

Grants  Pa«^. 
Greyback  .. 
Kerby , 


Azimuth. 


// 


230  05  01.94 
285  32  44. 05 
326  41  54. 41 
333  47  53.  70 


Back  azimuth. 

O  /  It 

50  20  40.94 
105  47  21. 61 
146  54  09. 89 
153  54  09. 42 


Log.  distance. 


Melertt. 
4. 6148277 
4. 4898691 
4.6603314 
4.4620608 


GRANTS   PA88,  J08EPHINB  COUNTY,  ORBG. 

On  bare  point  about  4,000  feet  high  situated  about  6  miles  south- 
east of  Grants  Pass  town.  It  is  best  reached  by  road  to  a  gap,  thence 
up  point  of  ridge.  No  trail,  but  not  much  brush.  Reached  from 
Grants  Pass  in  four  and  one-half  hours. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid  rock 
on  highest  point  of  hill. 

Reference  marks:  A  hole  1  inch  deep  drilled  in  solid  rock  11.2  feet 
distant  southwest;  a  hole  1  inch  deep  drilled  in  solid  rock  44.1  feet 
distant  north. 

[latitude  42°  22^47.19^^     Longitude  123°  15^  14.08^^] 


To  Htatlon— 


Azimuth. 


Greyback 9  O:^  51.09 

Kerby 44  00  10.12 

Bally 105  47  21.61 

Onion 183  15  50.  50 

Stirling 322  50  20.59 

Tallowbox 337  14  40.82 


Bark  azimuth.        Log.  distance. 


189  01  31.38 
223  51  49.  98 
285  32  44.  05 
3  16  49.  28 
143  05  08.  24 
157  18  50.  74 


Mriers. 
4. 4816002 
4. 3897800 
4. 4898691 
4.5410819 
4. 7022102 
4.  :^4:^0443 


(;REYBACK,    JOSEPH  ink   COrNTY,    OREG. 

On  southern  and  highest  summit  of  well-known  mountain  of  same 
name;  reached  by  wagon  road  and  trail  from  Grants  Pass.  Good 
camping  place  0.5  mile  east  of  monument  and  1,000  feet  below  it. 

Signal:  A  cairn  i)  feet  high. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid  rock 
under  center  of  monument. 

Reference  marks:  In  solid  rock,  hole  and  arrow  pointing  to  tablet, 
one  to  west  and  the  other  to  south. 


OREGON. 


213 


[Latitude  42«  0^  37.03^     Longitude  123°  18^  41.92^^] 


To  station— 


Azimuth. 


Taimen 

Kerby 

Onion 

Grants  Pass 
Tallowbox . 
Sterling  ... 
Red  Butte. 

Lake 

Bally 


ft 


32  29 
134  69 
185  65 
189  01 
234  05 
286  08 
331  56 
355  05 
146  64 


16.92 
52.01 
36.49 
31.38 
18.02 
22.49 
17.01 
03.76 
09.89 


Back  azimuth.        Log.  distance 


// 


212  25 

314  53 

5  68 

9  03 

54  11 

106  25 

152  01 

175  05 

326  41 


42.84 
52.65 
55.27 
51.09 
46.78 
27.77 
26.24 
30.55 
54.41 


Mdern. 
4.1364748 
4.  2395960 
4.  8128346 
4. 4816002 
4.  2150949 
4.5641402 
4.3546800 
4. 0310401 
4.  6603314 


KERBY,    JOSEPHINE  CX>UNTY,    ORBG. 

Reached  by  wagon  road  from  Grants  Pass  via  Dryden  post-oflBce, 
thence  up  Ueer  Creek  on  wagon  road  2  miles  past  Fraks  ranch,  thence 
by  trail  up  South  Fork  of  Deer  Creek  for  4  miles  to  old  cabin,  at  which 
poiut  leave  cyeek  and  follow  partially  open  ridge  to  west  which  leads 
to  peak.  Nearest  water  is  1,500  feet  lower  than  peak  and  due  east  in 
small  brushy  ravine.     No  feed  other  than  brush. 

Signal:  Tripod  14  feet  higrh  exactly  over  tablet.  Tops  of  trees 
forming  tripod  not  trimmed  oflF,  thus  fonning  bushy  top. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  rock  5  by 
6  by  6  feet  on  highest  point. 

Reference  marks:  A  hole  1  inch  deep,  1  inch  in  diameter  in  rock  1 
by  6  by  3  feet,  and  5.4  feet  to  northwest  of  tablet,  with  arrow  point- 
ing from  hole  to  tablet;  another  hole,  same  size,  and  arrow  in  same 
rock,  3.3  feet  north  of  station. 

[Latitude  42^  13^  14.66'^     Lonjfitude  123°  27^  37.22'^] 


To  station- 


Azimuth. 


Baclr  azimuth.        Lok-  distance. 


Tannen 

Bally 

Onion 

(Trants  Pass 
Sterling  ... 
(ireyback.. 
Tallowbox . 


ff 


348  13 
153  54 
199  49 
223  51 
295  13 
314  53 
275  49 


55.  02 
09.42 
50.39 
49.98 
04.70 
52.65 
14.  39 


168  15  59. 69 

333  47  53.  70 

19  59  10.  73 

44  00  10.12 

I 

115  36  10.09  1 
134  59  52.  01 
96  01  43. 19 


Meters. 
4.  3861224 
4.  4620608 
4.  7458616 
4. 3897800 
4.  7204404 
4. 2395960 
4.4100119 
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ONION,  JOSEPHINE  CX)UNTY.  ORBQ. 

On  high  bald  point  about  18  miles  north-northeast  of  Grants  Pass; 
reached  by  wagon  road  via  Graves  and  Placer  post-oflSces.  It  is  best 
to  pack  from  Placer,  distance  10  miles.  Trail  leaves  end  of  wagon 
road  and  follows  Graves  Creek  until  crossing  Clark  Creek,  the  second 
creek;  thence  leave  Graves  Creek,  turning  directly  to  left  up  ridge 
and  follow  trail  to  forks,  at  which  point  take  right-hand  trail  which 
leads  to  small  mine  at  prospect.  This  is  directly  below  summit  about 
1,500  feet,  easy  of><  ascent. 

Signal:  A  tripod  15  feet  high,  bushy  tree  in  top;  15  feet  north  of 
Coast  and  Geodetic  Survey  point.  There  is  a  spring  200  yards  west 
of  signal  on  hillside.  Good  water  and  feed  at  Onion  Spring,  about  1 
mile  to  north  on  top  of  main  ridge. 

Station  mark:  Brass  plate  in  solid  rock  and  copper  bolt  beneath 
same. 

Reference  marks:  One  to  west,  24.62  meters;  one  to  north,  47.22 
meters. 

[Latitude  42**  41^  31.88'^     Longitude  123*»  13^  47. 13^^] 


To  station— 


_i. 


Grants  Pass 
Grey  back . . 

Kerby : 

Bally 

Sterling  . . . 


Azimuth. 


// 


3  16  49. 28 

5  58  55. 27 

19  59  10.  73 

50  20  40. 94 

339  12  16. 66 


Back  azimuth..       Log.  distance 


// 


183  16  50. 60 
185  55  36. 49 
199  49  50.  39 
230  05  01. 94 
159  26  08. 10 


Helen. 
4. 5410819 
4. 8128346 
4.  7458616 
4. 6148277 
4.9034899 


TALLOWBOX,  JOSEPHINE  COUNTY,  OREG. 

On  the  peak  known  locally  as  Tallowbox,  best  reached  by  wagon 
road  from  Grants  Pa88  up  Applegate  River  to  Thompson  Creek, 
thence  up  Thompson  Creek  to  Tallowbox  Gulch.  No  trail  to  peak, 
but  fairly  open  ridge  from  1  mile  up  Tallowbox  Gulch.  Good  feed 
on  ridge  side  near  top,  and  water  said  to  be  on  top  0.25  mile  to  east  of 
point.  Station  can  be  reached  from  Tallowbox  ranch  in  Tallowbox 
Gulch  in  two  hours. 

Signal:  A  trimmed  tree  wired  over  tablet. 

Station  mark:  A  bronze  tablet  cemented  in  solid  rock  on  highest 
point. 

Reference  marks:  On  same  rock,  one  2  feet  northeast  and  the  other 
2.6  feet  southeast,  holes  1  inch  deep  and  arrows  drilled  pointing  to 
tablet. 
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[Latitude  42^  11'  48.57'^     Longitude  123°  OO'  02.66'^] 


To  Btation- 


Red  Butte  . 
Gpeybacjk.. 

Kerby 

Grants  Pa^fl 
Sterling  ... 


Azimuth. 


ft 


5  13  12.77 

54  11  46.  78 

96  01  43. 19 

157  18  50.74 

312  13  07.02 


Back  azimuth. 


185  11  54.  17 
234  a5  18.02 
275  49  14. 39 
337  14  46.  82 
132  23  44.  75 


Ix)g.  distance. 


Meters. 
4. 4728695 
4.  2150949 
4.4100119 

4. 4705344 


TANXEN,    JOWEPHINE  CX)UNTY,  GREG. 

A  well-known  bare  peak  very  close  to  Oregon-California  line. 
Reached  by  wagon  road  from  Grants  Pass  to  head  of  Williamson 
Creek,  thence  by  trail  past  Greyback  Mountain  and  along  summit  of 
ridge  to  head  of  Sucker  Creek,  down  Sucker  Creek  about  4  miles  by 
trail  to  small  creek.  Trail  goes  up  this  creek  2  miles  to  meadow  and 
good  camping  place.  Al>out  1.75  miles  from  here  by  trail  to  peak, 
which  can  be  reached  with  animals. 

Signal:  A  cairn  7  feet  high  and  small  tree  wired  in  center  of  same. 

Station  mark:  A  bronze  tablet  cemented  in  solid  rock  under  center 
of  monument. 

[Latitude  42*»  OO'  22.57'^     Ixjngitude  123**  24^  01.50^^] 


To  fitation- 

Kerby : 

Grevback 

Sterling 

Lake 

Red  Butte 


Azimuth. 


Back  azimuth.      '  Log.  distance. 


168  15  59. 69 
212  25  42.84 
268  06  38. 55 
264  m  19.  53 
295  00  02. 04 


O  '  It 

:i48  13  55.02 
32  29  16.  92 
88  27  16.  70 
84  09  20. 19 

115  08  44.67 


MeUr». 
4.  3861224 
4. 1364748 
4.  6292773 
3. 9200263 
4.  2981507 


SOUTH  T>AKC>TA. 

SECONDARY  TRIANGULATION   STATIONS.  • 

BUTTE   COUNTY. 
BELLK  F(K'U(^HK  PK(UKCT. 

Early  in  the  season  of  1904  Mr.  R.  B.  Robertson,  field  assistant, 
occupied  three  primary  stations  (Castle  Rock,  Owl  Butte,  and  Susie 
Peak),  thirteen  secondary  stations  and  located  fifteen  other  points 
by  intersections.  Positions  are  given  on  the  Rapid  City  astronomic 
datum. 
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BADLANDS,  BUTTE  COUNTY. 

Near  the  southeast  corner  of  T.  11  N.,  R.  2  E.,  on  a  shaq)  peak, 
about  the  highest  of  a  ridge  of  "badlands"  on  the  divide  between  Owl 
and  Indian  creeks.  The  road  from  Belle  Fourche  to  Camp  Crook 
passes  about  half  a  mile  to  the  south  of  station  at  a  point  about  15 
miles  from  Belle  Fourche.     Station  can  be  seen  from  this  road. 

Signal:  A  lumber  tripod  12  feet  high. 

Station  mark:  An  iron  bench-mark  post  marked  '*  A"  and  set  3  feet 
in  the  ground. 

[Latitude  44°  W  07. 7r.     Longitude  103°  48^  32. 71^] 


To  station- 


Castle  Rock. 
Number  27  . 
Sheep  Ranch 
North  Side  . 


Azimuth. 

Back  azimuth. 

Log.  distance. 

O           1         tt 

o       /       // 

li€i£T». 

240  56  56 

61  12  16 

4.51338 

296  07  48 

116  16  30 

4.25864 

338  46  58 

158  48  44 

3.96060 

7  57  09 

187  66  10 

4.12508 

CASTLK   ROCK,  BITTE  COUNTY. 

A  prominent  peak  in  T.  12  N.,  R.  5  E.,  Black  Hills  meridian,  28 
miles  in  air  line  northeast  of  Belle  Fourche,  12  miles  southwest  of 
junction  of  Sand  Creek  and  South  Fork  of  Moreau  River.  The  sum- 
mit is  a  narrow  ridge  about  150  yards  in  length,  the  station  being  on  a 
knob  at  the  northern  end,  which  is  about  10  feet  lower  than  the  southern 
end.  Road  from  Belle  Fourche  to  Slim  Buttes  passes  from  southwest 
to  northeast  about  2  miles  east  of  peak. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  a  flat  rock 
buried  in  the  ground  flush  with  the  surface. 

[Latitude  45°  00^  38.65''.     Longitude  103°  26^  50. 82'^] 


To  station— 

ftisie  Peak 

Wymonkota 

Owl  Butte 

Bear  Butte 

Monson 

Drv  2 

Number  27 


Azimuth. 


Back  azimuth. 


36  58  45.  39 
90  11  12.42 
321  26  47.  25 
357  49  38. 82 
333  40  20. 00 
:^52  23  15.00 
270  24  47. 00 


216  46  29.57 
269  44  24.  24 

I 

141  36  30. 14 
177  50  48.88 
153  47  12.00  ' 
172  24  55.00 
207  18  11.00 


Log.  distance. 

4.  5814773 
4.6971830 
4. 4640921 
4. 7740756 
4.46189 
4.37048 
4. 42777 
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DOODT,    BUTTE  COUNTY. 

In  section  8,  T.  9  N.,  R.  5  W.,  on  the  dividing  ridge  between  Indian 
and  Horse  creeks,  about  half  a  mile  southeast  of  the  Doody  ranch  and 
2  miles  north-northwest  from  the  junction  of  said  creeks.  Station  is  on 
the  point  farthest  south,  of  any  consequence,  on  this  ridge. 

Signal:  A  lumber  tripod  12  feet  high,  with  targets. 

Station  mark:  An  iron  bench-mark  post,  marked  ^'A"  and  set  3 
feet  in  the  ground. 

[Latitude  44**  45^  37.61^^     longitude  103°  31^  33.56^^] 


To  station— 

Azimuth. 

Back  azimuth. 

Log 

.  distance. 

Cafitle  Rock. 

O             '           /' 

192  32  55 
258  14  52 
269  12  55 

O         t          ft 

12  36  14 
78  27  53 
89  15  19 

Meters. 
4. 45481 

Owl 

4. 39584 

Tank 

3.  65424 

DOUBLE,  BUTTE  COUNTY. 

In  section  25,  T.  9  N.,  R.  5  E.,  on  the  point  farthest  north  of  a 
double  hill  on  the  divide  east  jof  Horse  Creek,  overlooking  Horse 
Creek.  This  hill  is  about  li  miles  northeast  of  Maas  and  Milberg's 
ranch. 

Signal:  A  lumber  tripod  12  feet  high,  with  targets. 

Station  mark:  An  iron  bench-mark  post,  marked  '*A"  and  set  3 
feet  in  the  ground. 

[Latitude  44*»  42^  56. 42'^     Longitude  103^  27^  23.18M 


To  station- 
Castle  Rock 

Number  27 

Tank 

Seven 

Hough 


Azimuth. 


Back  azimuth. 


// 


.181  14  19 
127  49  21 
168  48  56 
334  45  53 
282  36  28 


o 


1  14  42 
307  43  09 
348  48  24 
154  47  17 
102  39  17 


Log.  dintance. 

Meters. 
4. 51584 
4. 16753 
3.  71036 
3.  78878 
3.  73366 


DRY  (2),  BUTTE   CX)UNTY. 

About  the  center  of  section  29,  T.  10  N.,  R.  6  E.     Station  is  on  the . 
divide  between  Willow  and  T>t\  creeks,  about  2^  miles  northwest  of 
Paul  Kinstler's  ranch,  and  is  about  1^  miles  N.  20'^  W.  of  some  small 
peaks  on  same  divide. 

Signal:  A  lumber  tripod,  12  feet  high,  with  targets. 

Station  mark:  An  iron  bench-mark  post,  marked  ''A" and  set  *^  feet 
in  the  ground. 
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[Latitude  44*»  48^  05.08^^     Longitude  103°  24^  29.40^^] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Castle  Rock 

o        /       // 

172  25  01 
268  08  48 
88  08  16 
285  31  37 
317  46  50 
353  08  23 
364  34  43 
352  14  48 

352  23  21 
88  16  50 
268  00  01 
105  36  49 
137  55  20 
173  09  30 
184  34  04 
172  15  35 

Meters. 
4. 37048 

Owl 

4. 17739 

Number  27 

4.18881 

Morison 

4. 00459 

Fourmile 

4. 37637 

Wilson 

4.  24295 

Number  7 

4.18006 

Housrh 

4.03386 

FOURMILE,  BUTTE  COUNTY. 

In  section  24,  T.  8  N.,  R.  7  E.,  on  summit  of  the  divide  between 
Fourmile  Creek  and  Belief ourche  River;  same  ridge  dividing  Four- 
mile  Creek  and  Willow  Creek  a  little  farther  north.  Station  is  600 
yards  southeast,  along  summit  from  point  where  old  Bismarck  trail 
reaches  top  of  divide. 

Signal:  A  lumber  tripod,  12  feet  high,  with  targets. 

Station  mark:  An  iron  bench-mark  post,  marked  "A"  and  set  3  feet 
in  the  ground. 

[Latitude  44°  [W  33.72^^     Longitude  103°  12^  24. 04^^] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

O              /           " 

o         /       // 

Jfcter«. 

Dry  (2)... 

137  55  20 

317  46  50 

4.  37637 

■'-"■  J     X"  f  '  '  ' 

Owl 

177  08  35 

357  08  06 

4.  25837 

Wilson  . . . 

91  09  24 

271  02  01 

4. 14295 

Simmons  . 

6:^  11  59 

243  07  45 

3.95116 

B.M 

106  34  04 

286  33  02 

3.30550 

MILLER,  BUTTE  COUNTY. 

In  section  6,  T.  8  N.,  R.  5  E.,  a  very  prominent  low  butte,  about  2 
miles  north  of  Bellefourche  River  and  on  the  divide  between  Owl 
Creek  and  that  river,  about  3  miles  north  and  5  miles  east  of  Snoma 
post-office  and  1^  miles  northeast  of  Sorenson's  ranch. 

Signal:  A  lumber  tripod,  12  feet  high,  with  targets. 

Station  mark:  An  iron  bench-mark  post,  marked  '^A"  and  set  3  feet 
in  the  ground. 
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[Latitude  44°  41^  22.03'^     Longitude  103**  32^  42. 74^^] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

OftstleBock 

o        /        // 

192  10  43 

243  23  35 

5  55  59 

o        /       » 

12  14  51 

63  37  24 

185  55  48 

Meters. 
4.56266 

Owl 

4. 46155 

Twin 

3.54056 

MORISON,  BUTTE  COUNTY. 

Station  is  in  section  5,  T.  9  N.,  R.  7  E.,  on  a  prominent  flat-top  hill 
on  the  divide  between  Jug  Creek,  a  tributary  of  Butte  Creek,  and  a 
branch  draining  into  Willow  Creek.  A  road  from  Aggie  Morison's 
ranch,  going  northeast,  passes  a  little  to  the  north  of  station,  about  2i 
miles  from  said  ranch. 

Signal:  A  lumber  tripod,  12  feet  high,  with  targets. 

Station  mark:  An  iron  bench-mark  post  set  3  feet  in  the  ground. 

[Latitude  44°  46^  37.21^^     Longitude  103°  17^  06.53''^] 


To  station- 


Castle  Rock. 
Owl 

Dry  (2)  .... 
Hogback  ... 


Azimuth. 

Back  azimuth. 
on/ 

Log.  distance. 

o         /       // 

Meters. 

153  47  12 

333  40  20 

4. 46189 

239  01  43 

59  04  33 

3.  79144 

105  36  49 

285  31  37 

4.00459 

298  28  16 

118  31  12 

3.79668 

NUMBER   18,  BUTTE  COUNTY. 

In  section  18,  T.  9  N. ,  R.  4  E. ,  on  the  divide  between  Owl  and 
Indian  creeks,  about  2.5  miles  northwest  of  Owl  Creek  bridge  and  7 
miles  due  north  of  Snoma  post-oflBce.  Station  is  close  to  where 
country  breaks  off  abruptly  to  Owl  Creek.  Ridge  rises  to  the  north- 
west of  station. 

Signal:  A  lumber  tripod,  12  feet  high,  with  targets. 

Station  mark:  An  iron  bench-mark  post,  marked  ''A"  and  set  3  feet 
in  the  ground. 

[Latitude  44°  44^  55.58^^     LouRitude  103°  40^  04.54^^] 


To  station- 


Number  27 
Shyket.... 
Comer 


Azimuth. 


O         t         II 

223  49  08 
326  21  53 
230  10  35 


Back  azimuth. 

Log.  distance. 

o       »        n 

Meter*. 

43  51  52 

3.86864 

148  24  18 

3.91217 

50  12  00 

3. 42451 
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NUMBER  27,  BUTTE  COUNTY. 

In  section  27,  T.  10  N.,  R.  4  E.,  on  the  farthest  south  and  east  of 
two  round  hills,  lying  about  2  miles  northeast  of  the  bridge  across 
Indian  Creek,  and  9  miles  north  and  12  miles  east  of  Belle  Fourche. 

Signal:  A  lumber  tripod,  12  feet  high,  with  targets. 

Station  mark:  An  iron  bench-mark  post,  marked  ''A"  and  set  3  feet 
in  the  ground. 

[Utitude  44°  47^  48.24^^     Longitude  103°  36^  11.75^^] 


To  Htation— 


Azimuth. 


// 


Castle  Rock , 

Dry(2) 

Badlands 

Double , 

Schoolhouse 

May 

Horse 

Sheep  Ranch 


207  18  17 
268  00  01 
116  16  30 
307  43  09 
118  36  41 

15  46  50 
323  36  39 

87  49  50 


Back  azimuth. 


// 


Log.  distance. 


27  24  53 
88  08  16 
296  07  48 
127  49  21 
298  34  47 
195  44  00 
143  39  41 
267  42  54 


Mftert. 
4.  42777 
4.18881 
4.25864 
4. 16753 
3.60708 
4. 10181 
3. 98156 
4.11368 


OWL   BITTE,    BUTTE  COUNTY. 

A  lone,  bare  butte  in  open  prairie  about  35  miles  northeast  of 
Sturgis,  on  divide  east  of  Willow  Creek.  Station  is  near  the  center 
of  summit. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  rock  in 
place. 

[Utitude  44*^  48^  20.27^^     longitude  103°  13'  05.18'^] 


To  station— 

Azimuth. 

Back  a/.imiith. 

Ix^.  distance. 

Bear  Butte 

O            1                  II 

23  36  51.15 

79  32  16.  68 

141  36  30. 14 

357  08  06.  00 

358  11  24.00 
4  51  22.  00 

42  29  27.  00 
59  (H  33.  00 
63  37  24.  00 
67  15  53.  00 
73  42  32.  00 
78  27  53. 00 
88  16  50.  00 
141  36  30.00 

o          /               // 

203  28  22.  65 
259  10  20.  70 
321  26  47.  25 

177  08  :35.00 

178  11  30.00 
184  50  46.00 
222  25  14. 00 
239  01  43.  00 
243  23  35. 00 
246  59  18.  00 
253  35  53.  00 
258  14  52.  00 
268  OS  48.  00 
321  26  47.  00 

Meiers, 
4.  6012777 

Susie  Peak 

4.6212654 

Captle  Rock 

4. 4640921 

Fouruiile 

4. 25837 

Hogback 

Edwards 

3.79040 
4.11865 

Willow 

4.06756 

Morison 

3.  79144 

Miller 

4.  46155 

Shvket 

Dry 

Doody 

4.52838 
4.11312 
4.  39584 

Dry  (2) 

4. 17739 

Ca.«itle  Rock 

4.  4640921 
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SnSEP   RANCH,  BUTTE  CX>IJNTY. 

In  N.  E.  i  sec.  32,  R.  3  E.,  T.  10  N.,  on  the  highest  part  of  a  flat 
hill  overlooking  Owl  Creek.  Hill  is  a  spur  from  the  divide  between 
Owl  and  Indian  creeks,  but  drainage  from  it  all  flows  to  Owl  Creek, 
it  forming  a  divide  between  Owl  Creek  and  a  small  tributary  of  that 
creek.  Station  is  9  mile«  north  and  4  miles  east  from  the  town  of 
Belle  Fourche.  An  old  sheep  much  is  about  a  mile  southwest  of 
station  on  the  west  or  farther  bank  of  Owl  Creek. 

Signal:  A  lumber  tripod,  12  feet  high,  with  targets. 

Station  mark:  An  iron  bench-mark  post  stamped  "A",  elevation 
3107,  and  set  3  feet  in  the  ground. 

[Latitude  44°  47^  31.89^^     Longitude  103°  46^  02.36^'.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Castle  Rock 

o          /         // 

226  01  11 
158  48  44 
267  42  54 

O            t         tl 

46  14  44 

3:^  46  58 

87  49  50 

Meiers. 
4.  54470 

Badlands 

Number  27 

3.96060 
4.11368 

SIfYKET,  BUTTE  COUNTY. 

In  section  3,  T.  8  N.,  R.  4  E.,  on  a  table-land  between  Belle  Fourche 
River  and  Owl  Creek,  overlooking  both  those  streams,  and  is  on  the 
southeast  end  of  the  ridge.  Station  is  3  miles  north  and  3  miles  east 
of  Snoma  post-oflBce. 

Signal:  A  lumber  tripod,  12  feet  high,  with  targets. 

Station  mark:  An  iron  bench-mark  post  marked  "a"  and  set  3  feet 
in  the  ground. 

[Latitude  44°  41^  15.19^^     Longitude  103°  \W  39.06'^] 


To  station- 

Azimuth. 

O             lit 

199  43  29 

246  59  18 

146  24  18 

303  45  18 

89  19  02 

234  54  16. 

28  23  32 

53  08  23 

Baclc  azimuth. 

O            /         /' 

19  50  24 
67  15  53 
326  21  53 
123  47  53 
269  17  32 
54  57  37 
208  22  04 
233  03  02 

Log 

.  (ILxtance. 

Castle  Rock 

Metern. 
4.  58169 

Owl 

Number  18 

4.  52838 
3.  91217 

Twin 

May 

Horee 

Snoma  Butte 

3.  76576 
3.  45228 
3.88561 
3.  76355 

Somereet 

4.09942 
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8IMMONS,  BUTTE  COUNTY. 

Station  is  in  section  31,  T.  8  N.,  R.  7  £.,  on  a  low  hill,  about  4  miles 
east  and  1  mile  south  of  Vale  post-office,  and  is  about  1  mile  south  and 
a  little  east  of  Esmond  Simmons's  house. 

Signal:  A  lumber  tripod,  12  feet  high,  with  targets. 

Station  mark:  An  iron  bench-mark  post  marked  ''A"  and  set  3  feet 
in  the  ground. 

[Latitude  44**  36^  23.06^'.     Longitude  103°  18^  25.79^'.] 


To  station- 


Wilson  . . . 
Fourraile . 

B.  M 

Vale  Butte 


Azimuth. 


// 


125  59  48 

243  07  45 

232  36  08 

66  38  46 


Back  azimuth. 


ft 


305  56  39 
63  11  59 
52  39  20 

246  34  59 


Log.  distance. 


Meters. 
3.86454 
3.95116 
3.88053 
3.  89136 


8U8IE   PEAK,    BUTTE  COUNTY. 

A  small  conical  peak  near  the  center  of  T.  9  N.,  R.  3  E.,  Black 
Hills  meridian,  situated  on  east  end  of  a  high  ridge  bearing  southeast 
and  northwest,  being  the  divide  between  Crow  and  Owl  creeks,  about 
6  miles  northeast  of  the  town  of  Belle  Fourche  and  about  2  nflles  north 
of  Belle  Fourche  River. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  stone  sunk 
flush  with  surface  of  ground. 

[Latitude  44°  44^  10.08^^     Ix)ngitude  103°  44^  13. 7^^] 


To  station- 


Terry  

Crow  Peak  . . 
Warren  Peak 
Wyirionkota . 
Castle  Rock.. 
Deer  Kars  ... 
Owl  Butte . . . 
Bear  Butte... 
Northside  ... 
Badlands  . . . . 
Schoolhout?e 
Number  27  . . 

Shyket 

Somervault . . 


Azimuth. 


Back  azimuth. 


8  09  49.  51 

30  34  32. 16 

68  20  21.  79 

138  34  02.37 

216  46  29.57 

236  18  10.00 
259  10  20.  70 
318  43  45.  57 
101  31  42.00 
158  55  06. 00 
219  03  36. 00 

237  31  36. 00 
298  17  53.00 

0  09  21.00 


189  a5 
210  25 
242  50 
318  19 
36  58 

56  41 
79  32 

138  57 

281  27 

338  52 

39  07 

57  37 
118  23 
180  09 


58.21 
19.14 
33.50 
33.87 
45.  39 
49.00 
16.68 
09.55 
41.00 
02.00 
22.00 
16.00 
14.00 
30.00 


Ix^.  distance. 


Meters. 
4. 6616893 
4. 5342997 
4.  7991448 
4.  6099751 
4.  5814773 
4.  72398 
4.  6212654 
4. 5838871 
3.88631 
4. 19875 
4.  04811 
4. 09895 
4.05584 
4. 11224 
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WILLOW,    BUTTK  CX>UNTY. 

In  section  24,  T.  9  N.,  R.  6  E.,  on  the  divide  between  Willow  and 
Dry  creeks,  overlooking  Willow  Creek,  and  about  1  mile  northwest  of 
Sheffield's  ranch. 

Station  mark:  An  iron  bench-mark  post  set  8  feet  in  the  ground. 

[Latitude  44**  43^  41.02^^     Longitude  103°  19^  03. 79^^] 


To  station- 

Azimuth. 

222  25  14 

137  24  27 

50  23  39 

303  22  58 

Back  azimuth. 

O           f         ff 

42  29  27 
317  22  01 
230  19  11 
123  26  35 

Log.  distance. 

Owl 

Meters. 
4.06756 

Dry 

3. 82937 

M^M  J       .............................. 

Number  7 

4.03653 

Edwards 

3.90986 

WIL«ON,    BUTTE  CX>UNr\'. 

Station  is  in  section  21,  T.  8  N.,  R.  6  E.,  on  top  of  a  prominent  hill 
about  600  yards  south  and  west  of  the  Wilson  schoolhouse,  and  1^ 
miles  north  and  one-half  mile  east  of  Vale  post-office. 

Signal:  A  lumber  tripod  12  feet  high,  with  targets. 

Station  mark:  An  iron  bench-mark  post  marked  ''A"  and  set  3  feet 
in  the  ground. 

[Latitude  44°  38^  42.ay^     Longitude  103°  22'  54.56'^] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Dry  (2)  

o       1      n 

173  09  30 
271  02  01 
305  56  39 
124  41  04 
9  22  18 

O          1         >> 

353  08  23 
91  09  24 
125  59  48 
304  39  19 
189  21  39 

Meters. 
4.24295 

Founnile 

4. 14295 

Simmons .-. 

3.86454 

Number  7 

3. 60312 

Vale  Butte 

3. 87451 
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The  following  points  were  not  occupied,  but  were  located  by  inter- 
sections from  two  or  more  stations: 


Name. 


B.  M.. 

Comer 

Dry 

Edwards 

Hogback 

Horse 

Hough 

May 

Northside 

Sohoolhouse  (chimney) 

Number  7 

Snoma  Butte 

Somervault 

Tank 

Twin 

Vale  Butte 


Latitude. 


Longritude. 


o   /     // 

o    /     « 

44  38  52. 41 

103  13  51. 97 

44  45  50.  70 

103  38  31.72 

44  46  21.98 

103  22  31.57 

i   44  41  16.06 

103  13  55. 69 

44  45  00.  44 

103  12  56. 30 

'  44  43  38. 22 

103  31  53. 34 

:   44  42  18. 10 

103  23  23. 10 

44  41  14. 08 

103  38  47.  70 

44  44  50. 76 

103  49  56. 58 

44  48  60. 98 

103  38  53. 39 

44  39  66. 23 

103  26  24. 21 

1  44  38  29. 82 

103  38  44. 23 

44  37  10. 60 

103  44  15. 34 

44  45  39.56 

103  28  08. 46 

44  39  30. 16 

103  32  59. 02 

44  34  42. 93 

103  23  49. 83 

The  positions  of  the  following  section  corners  were  determined  In' 
measuring  the  azimuth  and  distance  from  an  occupied  triangulation 
station : 


T»  8  N.,  R.  7  K.,  sec.  31,  quarter  corner  south  side  of  .. 
T.  8  N.,  R.  7  E.,  sec.  24,  quarter  corner  north  side  of . . 

T.  9  N.,  R.  5  E.,  sec.  32,  southwest  comer 

Closing  comer 

T.  9  N.,  R.  5  E.,  sec.  25,  northwest  corner 

T.  9  N.,  R.  6  E.,  sec.  24,  quarter  comer  east  side  of 

T.  9  X.,  R.  4  E.,  sec.  IH,  northeast  corner  of 

T.  9  N.,  R.  5  E.,  scfc.  11,  (|uarter  corner  north  side 

T.  9  N.,  R.  5  E.,  sec.  8,  northeast  corner 

T.  9  N.,  R.  7  E.,  sec.  5,  (|narter  corner  north  side  of ... 

T.  ION.,  R.  4  E.,  sec.  27,  southcAst  corner 

T.  10  N.,  R.  3  E.,  sec.  32,  northeast  comer 

T.  10  N.,  R.  C)  E.,  sec.  29,  quarter  corner  north  side  of. 


Latitude. 


o   / 

44  36 
44  38 
44  41 
44  41 
44  43 
44  43 
44  44 
44  45 
44  45 
44  46 
44  47 
44  47 
44  48 


n 

19.33 
54.90 
29.41 
29.41 
13.  31 
39.43 
58.71 
49.82 
49.85 
42.85 
34.  59 
35.:^ 
26.  57 


Longitude. 


o   / 
103  18 

103  12 

103  32 

103  32 

103  27 

103  19 

103  39 

103  28 

103  31 

103  17 

103  36 

103  45 

103  24 


35.86 
31.02 
25.12 
28.05 
33.  33 
01.59 
44.  25 
09.87 
12.76 
09.55 
05.05 
49.87 
29.40 
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TEXAS. 


TRIANGULATION  STATIONS. 


EL  PASO  COUNTY. 
TANHOBN  QiADRANGLE. 

In  the  summer  of  1904  Mr.  Arthur  Stiles,  topographer,  obtained 
additional  control  for  the  Vanhorn  quadrangle  by  occupying  two  old 
stations,  Chispa  and  Diablo,  and  two  new  stations,  Delaware  and 
7:  Heart,  from  which  he  located  numerous  secondary  points,  by  inter- 
sections. 

Positions  are  based  upon  the  Sierra  Blanca  base  and  astronomic 
station. 

ALLAMOORE,  EL  PASO  COUNTY. 

(Not  occupied.) 

The  highest  peak  in  the  mountains  1  mile  southwest  of  AUamoore 
.section  house  and  10  miles  west  of  Vanhorn.  Pack  animals  can  be 
taken  to  the  station  from  AUamoore.  Permanent  water  in  Texas  and 
Pacific  Railroad  water  tank  2  miles  west  of  AUamoore. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid  rock 
under  center  of  rock  monument  6  feet  high. 

Reference  marks:  A  cross  mark  and  the  letters  ''U.  S."  cut  deep 
in  the  rock  bears  N.  14^  00'  E.,  distant  3.8  feet.  Another  cross 
mark  cut  in  the  rock  bears  S.  69^  15'  E.,  distant  20.6  feet. 

[Latitude  31^  03^  17,(y\     Longitude  104**  58^  46.3'^] 


To  station- 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Delaware . . 

O              t              ft 

O              f              ft 

Metern. 
4.  7672985 

1 

Diablo 

4.  2301358 

7:  Heart 

4.  7405816 

BAYLER,  EL  PAHO  COUNTY. 

(Not  occupied.) 

On  the  highest  point  in  the  north  end  of  the  Bayler  Mountains, 
about  16  miles  north  of  Vanhorn,  and  4  miles  southwest  of  Marley's 
lower  windmills.  Pack  animals  can  be  taken  to  the  station  from 
northeast  side  of  mountain.     Water  at  lower  windmills. 

Station  mark:  The  center  of  a  rock  monument  6  feet  in  diameter 
and  5  feet  high. 

Reference  marks:  A  bronze  triangulation  tablet  cemented  in  the 
solid  rock  bears  N.  18^  00'  W.,  distant  31.2  feet.  A  cross  mark  and 
the  letters  ''U.  S."  cut  deep  in  the  solid  rock  l>ears  N.  76^  00'  W., 
distant  22  feet. 

Ball  276—05 15 
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[Latitude  SI**  14'  32.06'^     Longitude  104°  W  52.42^.] 


To  station— < 

Azimuth. 

Back  azimuth. 

Log.  distance. 

7: Heart  ... 

O           f           ft 

o          /          // 

Xefert. 
4.  5101987 

Delaware 

4. 4784373 

Diablo 

4. 1799165 

CHI8PA,  JEFF   DAVIS  CX)UNTY. 

Near  El  Paso  County  line,  on  the  highest  of  the  peaks,  about  4  miles 
northwest  of  Chispa  and  8  miles  north  of  Williams's  ranch.  A  wagon 
can  be  driven  up  the  main  draw  from  Williams's  ranch  to  bottom 
of  the  peak  on  the  south  side,  and  pack  animals  can  go  from  this  point 
to  within  200  feet  of  station.     Nearest  water  is  at  Williams's  ranch. 

Station  mark:  A  cross  mark  cut  deep  in  a  large  stone  over  which  is 
centered  a  large  rock  monument. 

Reference  marks:  A  bronze  triangulation  tablet  cemented  in  the 
solid  rock  9.3  feet  distant;  true  azimuth,  129°  35'.  A  cross  mark  and 
the  letters  "  U.  S.''  cut  deep  in  the  rock,  10.8  feet  distant;  true 
azimuth,  359°  15'. 

[Latitude  30°  48'  07. 73^^     Longitude  104**  42^  :^.10^^] 


To  station- 


Azimuth. 


// 


Diablo 156  01  31.3 

Delaware 186  07  00  7 

7:Heart 211  15  38.0 


Back  azimuth.      ;  Log.  dij;tance 


3:^5  55  12.  1 

6  09  39.  8 

31  24  20.5 


Meters. 
4.  6810032 
4.8820127 
4.  7139576 


DIABLO,  EL  PASO   COUNTY. 

On  the  highest  south  part  of  the  Sierra  Diablo,  about  14  mile.s 
northwest  from  Vanhorn,  about  12  miles  northwest  of  Allamoore  and 
2  miles  north  of  the  Hazel  mine.  Pack  animals  can  be  taken  to  sta- 
tion from  the  main  canyon  on  southwest  side  by  following  a  dim  road 
from  point  1.5  miles  west  of  Hazel  mine  up  canyon  to  a  small  spring; 
thence  up  a  cow  trail  and  old  log  trail  on  east  side  ot  canyon  to  top  of 
ridge  which  projects  southward  from  the  station.  Nearest  water  is  in 
small  spring. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid  rock 
over  which  is  built  a  rock  monument  8  feet  high. 

Reference  marks:  A  cross  mark  and  the  letters  ''  U.  S."'  cut  deep 
in  the  rock  10.<>  feet  distant;  true  azimuth,  li'P  43'.  Another  cross 
mark  cut  in  the  rock  16.5  feet  distant;  true  azimuth,  219'^  43'. 
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[Latitade  31^  11'  60.54^.    Longitude  104**  54^  52. 40^^] 
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To  station— 

Azimuth. 

Back  azimuth. 

Log.  diKtance. 

Delaware 

o        1        n 

220  44  16.  0 
269  23  26.  9 
335  55  12. 13 

O            /            // 

40  53  19.0 

89  :«  33. 9 

156  01  31.  25 

Mttera. 
4.6255468 

7:  Heart 

4.6660690 

Chiapa 

4. 6810032 

JOE   MARLEY,  EL   PASO   COUNTY. 

(Not  occupied.) 

On  a  high,  round-topped  mesa  in  the  southern  end  of  the  Delaware 
mountains,  about  25  miles  northeast  of  Vanhorn,  and  about  6  miles 
east  of  Ed  Jones's  ranch.  Pack  animals  can  be  taken  to  the  station 
from  a  point  on  the  Toya*h  and  Salt  Flat  road,  about  1  mile  east  of  the 
7:  Heart  gap,  at  which  point  road  passes  1.5  miles  north  of  station. 
Water  in  a  tank  on  the  main  Toyah  road,  8  miles  northwest  of  station, 
or  at  Ed  Jones's  ranch. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  the  solid 
rock,  over  which  is  built  a  pile  of  rocks  and  cedar  brush  4  feet  high 

Reference  marks:  A  cross  mark  and  letters  "  U.  S."  cut  deep  in 
solid  rock  bears  S.  79*^  30'  W.,  distant  12  feet.  Another  cross  mark 
cut  in  rock  bears  N.  40^  30'  W.,  distant  8.5  feet. 

[Latitude  31°  12^  53.24^^     Longitude  104°  29^  58.81.^-^] 


To  station— 

Azimuth. 

o            *            // 

Back  azimuth. 

Log.  diBtanc«. 

7: Heart  ..^ 

O             t             It 

Meters. 
3.  8438983 

Delaware 

4. 5091049 

Chispa 

4.  6986507 

i 

.medley's    windmill,    el    PASO   COUNTY. 

(Not  occupied.) 

On  the  flats,  about  1.5  miles  northeast  of  Wild  Horse  section  house 
and  about  8  miles  east  of  Vanhorn.  The  largest  and  southernmost  of 
Medley's  two  home-ranch  windmills,  about  500  feet  south  of  his  resi- 
dence. 

Station  mark:  Center  of  windmill  tower. 

No  reference  marks. 
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[lAtitude  31°  03^  55.1^^     Longitude  104°  42'  33.9^^.] 

To  station — 

Aximuth. 

Back  azimuth. 

Log.  distance. 

7 :  Heart . .  ^ 

o            /            // 

o            f            n 

Meters. 
4. 4877565 

Delaware 

1 

4. 6748098 

Diablo ' 

4.  3880670 

1                              1 

NOBTH   DIABLO,    EL  PASO  CX)UNTY. 

(Not  occupied.) 

On  the  highest  point  of  the  Sierra  Diablo,  on  the  bluffs  overlooking 
the  Salt  Flat  road  and  the  Figure  Two  headquarters  ranch.  Thirty- 
five  miles  north  of  Vanhorn,  12  miles  northeast  of  Bounds  '^  Dagger 
Tank."     A  dim  road  leads  from  this  tank  toD.5  mile  south  of  station. 

Station  mark:  A  cross  mark  cut  deep  in  the  rock,  over  which  is  a 
pile  of  stone  2  feet  high  and  a  tree  signal. 

Reference  marks:  A  bronze  triangulation  tablet  cemented  in  the 
solid  rock  and  bearing  N.  59^  17'  W.,  distant  25.6  feet  from  station 
mark. 

[Latitude  31°  26^  51.7^^     Longitude  104°  54^  14.2^^] 


To  station— 

Azimuth. 

Back  aidmuth. 

Log.  dintance. 

Diablo 

O                 1                 ti 

O                   1                  If 

Meters. 
4.4436025 

Delaware '. 

4.4294808 

7 :  Heart 

4.  7235100 

Chispa  ... ....-.-- 

4. 8687802 

7:  HEART,    EL   PASO   COUNTY. 

About  35  miles  northeast  of  Vanhorn  and  10  miles  north  of  Boracho. 
On  the  highest  point  of  the  long  bluffs  overlooking  Toyah  and  all  the 
country  northeast.  About  5  miles  southeast  of  f:  Heart  Gap  and  5 
miles  from  Joe  Shea's  ranch.  Pack  animals  can  be  taken  to  the  sta- 
tion from  the  old  Salt  road  which  passes  just  beneath  it  on  north  side. 
Permanent  water  at  Joe  Shea's  ranch  or  Ed  Jones's  ranch. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  the  solid 
rock,  over  the  exact  center  of  which  is  built  a  rock  monument  8  feet 
high. 

Reference  marks:  A  cross  mark  and  the  letters  "U.  S."  cut  deep  in 
the  solid  rock  bears  northeast  14.1  feet;  true  azimuth,  249°  24'. 
Another  cross  mark  in  the  rock  bears  northwest  10.6  feet;  true  azi- 
muth, 130^  22'. 
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[Latitude  31°  12^  03.26^^     Longitude  104°  25^  41.6V^] 


To  station- 


Azimuth. 

Back  azimuth. 

Log.  diMtanee. 

O             /               // 

O            1            II 

Mdern. 

31  24  20. 5 

211  15  38.0 

4. 7139576 

89  38  33. 9 

269  23  26. 9 

4.6660690 

149  25  47.5 

329  19  39. 8 

4. 5644395 

* 

Chispa .. 
Diablo  .. 
Delaware 


DBLAWAKE,    EL   PASO   COUNTY. 

On  the  highest  peak  of  the  Delaware  Mountains,  about  14  miles  due 
east  of  the  Figure  Two  headquarters  ranch,  40  miles  northeast  of 
Vanhorn,  and  15  miles  northwest  of  Luckett's  ranch.  Pack  animals 
can  easily  be  taken  to  the  station  by  following  up  the  smooth  ridge 
from  the  big  tank  which  lies  7  miles  due  east.  A  good  wagon  road 
leads  from  Vanhorn  by  way  of  Aden's  old  dugouts  to  Aden's  dry  well, 
thence  north  about  1.25  miles  to  the  tank.  Nearest  water  is  in  tank 
or  at  the  dugout  or  in  John  Well  in  Salt  Flat,  about  5  miles  west  of 
station. 

Station  mark:  A  bronze  tablet  cemented  in  the  solid  rock  3  inches 
under  the  surface  of  the  ground,  over  which  is  a  pile  of  rocks  and 
cedar  brush  5  feet  high. 

Reference  marks:  A  cross  mark  and  the  letters  '*U.  S."  cut  deep  in 
the  rock  bears  southwest  10.7  feet;  true  azimuth,  22°  36'.  Another 
cross  mark  cut  in  the  rock  bears  northwest  13  feet;  true  azimuth, 
990  33'. 

[Latitude  31°  29^  08.20^^     Longitude  104°  37^  28. 40^^] 


To  station— 


Chispa 

Diablo 

7:Heart 


Azimuth. 


// 


6  09  39.  8 

40  53  19.0 

329  19  39.  8 


Back  azimuth.      I  Log. distance. 


0            1            II 

Meters. 

186  07  00.  7 

4.  8820127 

220  44  16. 0 

4. 6255468 

149  25  47. 5 

4.  5644395 

SQUARE   ME8A,  EL    PASO    CX)UNTY. 

(Not  occupied.) 

On  a  high,  square-top,  cap-rock  mesa  in  the  west  side  of  the  Dela- 
ware Mountains  alx)ut  28  miles  northeast  of  Vanhorn,  10  miles  north 
of  Bean's  ranch,  and  7  miles  southeast  of  Freeman's  well  in  Canon's 
pasture.  Pack  animals  can  be  taken  to  station  from  north  end  of 
mesa.     Water  in  Freeman's  well. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  the  solid 
rock,  over  which  is  centered  a  rook  monument  H  feet  high. 
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Reference  marks:  A  cross  mark  and  the  letters  '"U.  S."  cut  deep  in 
the  rock  bears  S.  30^  35'  E.,  distant  6.4  feet.  Another  cross  mark  cut 
in  the  rock  bears  N.  25^  00'  E.  from  station  mark,  distant  9.0  feet. 

[Latitude  31°  22'  15.21'^     Longitude  104°  37'  50.93''.] 


To  station— 

Azimuth. 

Back  azimuth. 

Off* 

Log.  dLstaneo. 

7:  Heart.. 

O                /             '/ 

MeUrg. 
4.4308612 

Delaware • 

4. 1049368 

Diablo 

4. 5207042 

• 

PLATEAU,  EL   PASO   COUNTY 

(Not  occupied.) 

Sixteen  and  a  half  miles  cast  of  Vanhorn. 

Station  mark:  Center  of  section  house  on  north  r.ide  of  Texas  and 
Pacific  Railroad  track. 
Reference  marks:  None. 

[latitude  31  *»  03'  45.9".     longitude  104°  33'  28.2".] 


To  Htation— 

Azimuth. 

O                /               ft 

• 

Baclc  Azimuth. 

o            /            // 

Log.  difltauee. 

7 :  Heart 

Melrrf. 
4.  2941549 

Delaware 

• 

4. 6749697 

Diablo 

4.5699588 

VANHORN,    EL   PASO   CX)UNTY. 


The  steeple  of  the  Presbyterian  Church  in  the  village  of  Vanhorn. 
Station  mark:  Center  of  steeple  above  belfry. 

[Latitude  3^  02'  30.6".     Longitude  104°  50'  05.8".] 


To  station- 


Azimuth. 


Back  azimuth.        Log.  distance. 


/  . ' 


// 


// 


7:  Heart 
Chispa  .. 
Delaware 


MderH. 
4. 6295681 
4. 4643875 
4.  7252920 


TEXAS-WYOMING. 
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WILD   HORSE,    EL  PASO   CX>UNTY. 

(Not  occupied.) 

About  8  miles  east  of  Vanhorn. 

Station  mark:  Center  of  section  house  on  north  side  of  Texas  and 
Pacific  Railroad  track. 

[Latitude  31  *»  03^  04.2'''.     Longitude  104°  4V  53.3'^ ] 


To  station— 

Azimuth. 

O                 f                 If 

Back  azimuth. 

Log.  distance. 

7 :  Heart  . . 

O                 f                9f 

Meiers. 
4. 4861950 

Delaware 

4. 6872816 

Diablo 

1 

4.4190261 

WYLIE   MOUNTAIN,    KL    PA80 

(Not  occupied.) 

COUNTY. 

The  highest  point  on  the  southwest  rim  of  the  Wylie  Mountains, 
about  7  miles  southeast  of  Vanhorn  and  H  miles  southwest  of  Wild 
Horse  section  house.  Pack  animals  can  be  taken  to  station  from  either 
place. 

Station  mark:  Center  of  a  rock  monument  5  feet  high. 

Reference  marks:  A  triangulation  tablet  cemented  in  the  solid  rock 
bears  S.  41^  32'  E.,  distant  29.4  feet.  A  cross  mark  and  the  letters 
"  U.  S."  cut  deep  in  the  rock  bears  N.  35^  30'  W.,  distant  9  feet. 

[Latitude  30°  58^  \W.^.     Longitude  104°  44'  SS.^'.] 


To  atatloii— 

1           Azimuth. 

Back  azimuth. 

LfOg.  difltanee. 

1 

7 :  Heart . . 

• 

\ 

1 

.Veters. 
4.  5959053 

Diablo 

( 

4.  4630561 

• 

WYOMING. 

—     ■  —             -  — 

TRIANGULATION    STATIONS. 


BKJ    HORN    AND   FREMONT   (BOUNTIES. 

KiKWiis  A>n  OTHER  <^i:adranglkk. 

During  the  season  of  1904  Mr.  R.  B.  Robertson,  field  assistant, 
extended  triangulation  from  the  stations  Wise,  Franks,  and  Squaw, 
previously  located  from  Ranchester  base  and  the  Sheridan  and  Yel- 
lowstone Lake  mean  astronomic  position  eastward,  connecting  with 
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stations  Warner,  Antelope,  and  Hyatt,  established  from  the  same 
base. 

During  the  progress  of  this  work  23  new  and  6  old  stations  were 
occupied,  and  14  points  were  located  by  intersection. 

ANTEIX)PK,  BIGHORN    COUNTY. 

On  the  highest  of  the  grassy  hills  between  Ten  Sleep  and  Broken 
Back  creeks;  2  miles  east  of  a  small  sawmill  on  the  Dry  Fork  of 
Broken  Back  Creek,  4  miles  east  of  ''  Pole  Patch"  and  15  imles  north- 
east of  Ten  Sleep  post-oflSce.  Road  from  Ten  Sleep  post-office  and 
"Pole  Patch"  following  up  Broken  Back  Creek  passes  1  mile  west  of 
station,  and  when  road  first  gets  on  the  divide  between  Broken  Back 
and  Ten  Sleep  creeks,  it  is  about  1  mile  north  of  si^rnal. 

Station  mark:  Copper  bolt  cemented  into  a  limestone  rock,  over 
which  is  centered  a  rock  monument. 

[Latitude  44°  lO'  25. 16^^     Longitude  107°  16'  38.77'-'.]  « 
[Latitude  41°  lO'  25. 06^'.     Longitude  107°  16'  38.44".] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  diHtance. 

Warner 

o        /          // 

30  32  23. 69 

a30  32  00.46 

40  52  18.  43 

95  43  31.90 

«  95  43  15.  02 

335  50  42.  41 

O            /                ft 

210  26  05. 45 
210  25  42.  28 
220  39  58.  73 
275  29  22.  27 
275  29  a5.  lio 
155  58  12. 50 

Meterg. 
4. 3773785 

Devil 

4. 3773627 
4. 5595237 

Hyatt 

4. 4346483 

Number  1 

4. 4346392 
4. 5482649 

a  From  Rancl 
BADLANI 

lester  base  via  Cloud 
if    BIGHORN   COUNT 

Peak. 
•Y. 

(Not  occupied. ) 

On  Badland  Peak,  a  sharp  peak  on  the  divide  between  Nowater  and 
Nowood  creeks,  the  only  peak  of  any  consequence  between  Devil  and 
Honeycomb  triangulation  stations  and  on  same  divide.  Can  be  best 
reached  from  Nowood  side. 

Station  mark:  A  very  small  pile  of  stone  on  summit  of  peak. 

[Latitude  43°  51'  35.73".     Longitude  107°  33'  26.67".] 


To  station- 

Azimuth. 

170  27  43. 98 
215  52  08.  84 

Back  azimuth. 

O             /                 ff 

350  27  05. 39 
35  57  31.09 

Log.  distance. 

Devil 

Meterg. 
3.  8745949 

Warner 

4.  2471630 

WYOMING. 
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BANNON,  BIGHORN   a)UNTY. 

(Not  occupied.) 

On  the  highest  point  of  a  north  and  soutn  rock  ridge  about  5  miles 
southwest  of  Meeteetse. 

Station  mark:  A  large  rock  monument. 

[Latitude  44°  a5^  53.00'''.     Longitude  108°  52^  48. 40^^] 


To  station— 

Azimuth. 

142  29  04. 14 
266  44  26. 66 

Back  uKimuth. 

Log.  diHtance. 

Wise 

\  

r 

O            /               ft 

322  21  51.22 
86  57  07. 40 

Meter*. 
4. 35465a5 

Squaw  . . 

4. 3864629 

BIGHORN,  BIGHORN   CXJUNTY. 

About  10  miles  from  Thermopolis  on  the  most  prominent  peak  of 
the  main  ridge  on  the  north  side  of  Kirby  Creek,  3  miles  from  it  and 
2  miles  from  Bighorn  River.  Covered  with  cedar  and  pine.  From 
.Thermopolis  take  Casper  road  to  Kirby  Creek,  then  road  down  river 
4  miles;  a  wood  road  goes  halfway  up  peak,  and  there  is  a  dim  tmil 
to  summit.     E^Lsily  reached  from  north  side. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid  rock 
under  a  cairn  7  feet  high. 

[Latitude  43°  47^  42.39^''.     Ix)ngitu<le  108°  06^  35.75'-'.] 


To  station- 


Azimuth. 


Back  azimuth.        Log.  distance 


Canyon 
Red.... 
P&dlock 
Grass  .. 
Squaw  . 


tl 


n 


10  12  32. 05 

44  08  47. 34 

81  03  10.92 

104  52  24.  78 

133  18  31.42 

184  07  23.  77 


Olwen , 

Honeycomb 272  26  59.03 

Kirby I      332  47  17.09 


190  09  05. 92 
223  59  14. 14 
260  46  43.  28 
284  33  01.42 
312  59  09.  26 
4  08  16.  94 
92  46  50.  79 
152  51  28.  76 


Meters. 
4. 5785696 
4.  4265685 
4. 509683() 
4. 5887724 
4. 7090854 
4. 3757933 
4. 5860154 
4.  2514928 
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HLACK    MOINTAIN,  BIGHORN   COUNTY. 

(Not  occupied. ) 

A  well-known  point  at  head  of  south  fork  of  Nowater  Creek  and 
near  head  of  Lake  Creek,  a  tributary  of  Kirby  Creek. 

[Latitude  43*»  38^  42.58''^     Longitude  107°  42'  11.45'"'.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

* 

Deranch 

o             /             // 

16  21  36.  79 
91  55  52.  m 

o         f         n 

196  20  19. 69 
271  43  12.66 

Meters. 
3.9496860 

Kirby 

4.  3921552 

COTTONWOOD,    BIGHORN   COUNTY. 

On  a  ridge  slightly  above  timber  line  at  the  head  of  main  fork  of 
Cottonwood  Cre.ek.  It  is  difficult  to  reach  from  the  north  and  east, 
but  it  might  be  reached  by  taking  road  from  Ilo  post-office  to  sawmill 
high  up  on  Grass  Creek,  thence  along  ridge  between  (jooseberry  and 
Grass  creeks.  Also  reached  by  road  to  head  of  Enos  Creek,  thence, 
along  ridge  between  Enos  and  Grass  creeks. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  rock,  over 
which  a  cairn  7  feet  high  was  erected. 

[Latitude  43°  49^  18.39''.     Longitude  109°  03'  46.88".] 


To  Httttion- 


Muddy 

Wiggins 

Franks 

Wise ^ 

iSquaw 

Grass 

Putney 277  12  53.62 

Owl 


Aximuth. 

Bftclc  azimutli. 

Log.  distance. 

O            r            If 

o          t          n 

Mderf. 

32  41  13. 69 

212  :i5  40.  93 

4. 3002287 

90  01  54. 07 

'    269  47  10.  42 

4. 4551263 

125  18  40.68 

305  07  14.99 

4.  4316966 

181  06  18.81 

1  06  48.  21 

4.  6870035 

230  32  m.  06 

50  52  52.  56 

4.7040942 

259  50  35.  74 

80  10  49.  21 

4. 5990271 

277  12  53.  62 

97  26  28. 40 

4. 4236815 

310  52  39.  29 

131  07  33.64 

4. 5843002 

CROSBY,   BIGHORN    COUNTY. 


On  a  high,  shell-rock  peak  at  head  of  Horse  Creek  of  Wood  River 
and  a  branch  of  Grey  Bull  Kiver,  about  1.5  mil/^s  from  Kirwin. 
Station  may  be  reached  by  trail  from  Kirwin;  also  a  tmil  up  Horse 
Creek  and  an  open  ridge  from  the  head  of  creek  to  station. 
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Station  mark:  A  stone  set  in  ground  level  with  surface  and  marked 
^'U.  S. 

A      over  which  a  cairn  of  rock  7  feet  high  was  erected. 
G.  S." 

[Latitude  43°  hi'  40.01^^     Longitude  109°  19^  55.07^^] 


To  station- 


WigginB 
Peak... 
Franks. 


Azimuth. 


tt 


47  41  43.  82 
115  45  29.23 
177  09  13.30 


Back  azimuth. 


// 


227  :«  10. 44 
295  38  00. 43 
:«7  08  58.  82 


Log.  distance. 


Meten. 
3.9688235 
4.2048098 
3.9717717 


DERANCH,  BIGHORN    COUNTY. 

On  the  most  prominent  peak  on  Lyesite  Mountain  at  the  head  of 
I^ake  Creek,  a  tributary  of  Kirby  Creek.  Road  goes  up  one  fork  of 
Bridger  Creek  almost  to  station.  Deranch  post-office  is  about  7  miles 
south  of  station.  Peak  is  timbered  on  the  Lake  Creek  side  and  smooth 
and  grassy  on  the  Bridger  Creek  side.     Water  in  lioth  creeks. 

Signal:  A  rock  cairn  8  feet  high  built  around  a  small  pine  tree. 

Station  mark:  A  bronze  triangulation  tablet  set  in  stone  which  was 
placed  in  ground  imder  center  of  signal. 

[Latitude  43°  34^  05.67^^     Ix)ngitude  107°  44^  03.23^^] 


T<T«tation— 


Canyon  

Kirby 

Honeycomb 
Mahogany . . 


Azimuth. 

Back  azimuth. 

L(tK<  diKtanee. 

O             '                ff 

or             // 

Metera. 

72  06  05.  85 

251  47  08. 90 

4.5911836 

112  55  :«.71 

292  44  11.96 

4.  .3811117 

199  25  15.  59 

19  29  28.  37 

4.  395613:^ 

254  14  08. 07 

74  29  ll.lio 

4. 4843181 

DEVIL,    BKHIORN    COUNTY. 

On  Devil  Peak,  a  conspicuous  peak  about  10  miles  southwest  of  Ten 
Sleep  post-office,  near  the  head  of  the  north  fork  of  Nowater  Ci*eek, 
on  the  divide  between  Nowater  Creek  and  Nowood  Creek,  and  on  the 
eastern  edge  of  the  badlands  known  as  the  Honeycomb,  at  the  head 
of  Little  Cottonwood  Creek.  Can  be  reached  best  from  Ten  Sleep 
post-office  by  going  south  along  road  for  7  or  8  miles  until  road  bears 
east,  thence  across  country  in  a  southwest  direction.  No  attempt 
should  be  made  to  approach  station  from  south,  west,  or  north,  but 
only  from  Nowood  Creek  above  Ten  Sleep  post-office. 
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Station  mark:  A  bronze  tablet  set  in  stone  embedded  in  ground 
level  with  surface,  over  which  a  small  pole  tripod  was  centered.  A 
few  stones  were  piled  over  station  mark,  one  of  which  was  marked 
"  IT.  S. 

A 

G.  S." 

[Latitue  43°  55^  35. 12^^     Ix)ngitu(ie  107°  34^  22. 32^^] 


To  station- 


Honeycomb 

Olwen 

Hyatt 

Antelope  . . . 
Warner  .-., 
Number  1  . . 


Azimuth. 


tt 


16  06  47. 67 
102  35  07. 14 
173  28  37.12 
220  39  58.  73 
239  07  34. 04 
276  59  18. 33 


Back  azimuth. 


Loff.  distance. 


// 


196  04  21. 36 

282  13  38.09 

353  26  49. 24 

40  52  18. 43 

59  13  35. 11 

97  19  05. 30 


MeUrn. 
4.  2308524 
4.6271725 
4.4817734 
4.  5595237 
4. 1305128 
4.5854240 


EN08,    BIUHOBN   CX)UNTY. 

(Not  occupied.) 

A  double-topped  foothill,  well  timbered,  especially  on  north  side, 
situated  at  the  head  of  Enos  Creek;  a  tributary  of  Gooseberry  Creek 
and  Elk  Creek,  also  head  near  station.  There  is  a  road  from  Ilo  post- 
office  to  a  sawmill  2  miles  south  of  station,  also  a  road  from  Dickey's 
ranch  to  the  head  of  Enos  Creek  and  a  trail  from  there  to  station. 

Signal:  A  tripod  made  of  poles. 

Station  mark:  A  bronze  triangulation  tablet  set  in  stone  which  was 
sunk  in  ground  under  center  of  signal. 

[Latitude  43°  53^  32. 89^^     Longitude  108°  57^  30.  lO'^] 


To  .station- 


Wise  - . 
iSquaw 


Azimuth. 

Back  azimuth. 

Log.  distance. 

o          /            n 

O            '               n 

Mtters. 

169  41  13. 12 

349  37  20. 42 

4.  6175365 

231  40  40.  45 

51  56  38. 98 

4.  5923247 
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PLAGSTAPP,  BIGHORN   COUNTY. 

(Not  occupied.) 

On  a  flat-topped  hill  known  as  Monument  Hill  about  1  mile  north  of 
and  visible  from  the  town  of  Thermopolis  and  overlooking  the  ceme- 
terv.  There  has  been  a  monument  or  cairn  on  the  summit  of  hill,  but 
the  point  located  was  a  flagstaff  wedged  in  crevice  of  rock  at  edge  of 
bluff  toward  Thermopolis. 

[Latitude  43°  39^  43. 15^^     Longitude  108°  V^'  05.5,y^] 


To  station— 

Azimuth.                Back  azimuth. 

L(^.  distance. 

Kirby 

O          '            f»                       o          /             // 

273  36  a5.  48           93  44  46.  00 
354  47  50.89  '■       174  48  53.56 

Meters. 
4.  2286798 

Canyon  

4.  3541277 

V 

GRASS,  BIOHORN   COUNTY. 

On  a  peak  of  the  dividing  ridge  between  Cottonwood  and  Grass 
creeks  and  about  3  miles  southwest  of  Ho  post-office,  from  which  the 
signal  is  visible.  Take  road  up  Grass  Creek  for  1.5  miles,  then  a  good 
ridge  to  the  left  heading  toward  the  highest  point  in  sight. 

Signal:  A  small  pine  tree  set  2  feet  in  ground  and  braced  with  cedar 
posts. 

Station  mark:  In  ground  under  center  of  top  of  tree  or  where  braces 
meet,  not  where  tree  goes  in  the  ground. 

Reference  mark:  A  bronze  triangulation  tablet  set  in  large  bowlder 
placed  in  ground  centered  under  eccentric  position  of  instrument,  5.1 
feet  north  of  tree. 

[Latitude  43°  53'  01.61'^     Longitude  108°  34'  35.36^'.] 


To  station- 


Putney  

Cbttonwood 

Squaw 

Bighorn 

Padlock 


Azimuth. 


// 


51  22  49.  16 

80  10  49.  21  i 

180  15  18.81 

284  33  01.42 

339  20  51.  88 


Back  azimuth. 


tf 


231  16  11.28 
259  50  35.  74 
0  15  22.  42 
104  52  24.  78 
159  23  46.31 


Log.  difltance. 


Meters, 
4. 2158835 
4.  5990271 
4. 4004984 
4. 5887724 
4. 2036418 
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nONKYCOMB,    BIGHORN   CX)UNTY. 

On  the  highest  point  of  a  grassy  ridge  at  the  upper  end  of  a  divide 
between  two  of  the  main  prongs  of  Nowater  Creek,  and  at  the  south- 
east edge  of  the  Honeycombs.  Station  is  within  a  mile  of  divide 
between  Nowater  and  Nowood  creeks;  about  7  miles  north  4*^  east 
from  Hartman's  cabin  on  Nowater.  Water  at  Minnick's  cabin  1.5 
miles  above  Hartman's.     Take  Black  Mountain  road  from  Nowood. 

Signal:  A  tripod  7  feet  high  made  of  cedar  posts. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  stone 
placed  in  ground  under  center  of  signal. 

[Latitude  43°  46'  45.39'^     Longitude  107°  37'  53. 49^'.] 


To  Htation— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Derani'h 

o          /            // 

19  29  28.37 

65  13  37.  82 

92  46  50.  79 

124  52  53. 03 

196  04  21.:^6 

214  59  03. 58 

o         t           rr 

199  25  15. 59 
244  58  01.  77 
272  26  59.  02 
304  33  52. 11 
16  06  47. 67 
35  07  30. 55 

Mrtcrt. 
4.  3956133 

Kjrbv 

4. 5253072 

Bighorn 

4. 5860154 

Olwen ^ 

4.  6501826 

Deval 

4. 2308524 

Warner 

4. 4537081 

HYATT,    BIGHORN    COXTNTY. 

On  the  east  end  of  a  high  prominent  black  ridge,  divide  between 
Paint  Rock  and  Nowood  creeks;  about  5  miles  south  of  Hyattsville. 
Spratt's  ranch  road  passes  in  a  low  gap  ab6ut  0.5  miles  east  of  station. 
This  road  branches  south  from  Hyattsville. 

Station  mark :  A  copper  bolt  cemented  into  a  river  bowlder,  which 
is  buried  Hush  with  ground  over  which  is  a  small  pile  of  slate  rock. 

[Latitude  44°  W  h\.W.     Longitude  107°  36^  57.44^^] 
[Latitude  44°  ir  51. 18'^     Longitude  107°  36^  57.76'^«] 


To  station- 


Azimuth. 


Olwen 61  06  59.31 

Antel<)i>e -J  275  29  22.27 

I  «  275  29  05.  35 

Warner 327  01  02.83 

'  «  327  00  40.  96 

Devil \  :i53  26  49.24 


Back  azimuth. 

Log.  distHiico. 

or             n 

Meters. 

240  47  15.06 

4.6;i(U139 

95  43  31 .  90 

4.  4:^6483 

95  43  15.02 

4.  4346392 

147  08  52.  73 

4.  4415953 

147  08  30.  98 

4.44159,38 

173  28  37. 12 

4.  4817734 

a  From  Ranchester  base  via  Cloud  Peak. 
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KIRBY,  BIGHORN   COUNTY. 

On  a  prominent  peak  at  the  head  of  a  small  creek  which  joins  the 
Bighorn  River  btween  Thermopolis  and  Bighorn  Hot  Springs.  Sta- 
tion is  about  5  miles  from  Kirby  Creek  and  9  miles  east  of  Thermop- 
olis. Follow  road  east  5  miles  from  Bighorn  bridge  until  one-half 
mile  beyond  where  water  is  crossed  and  take  trail  up  main  gulch. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  rock  under 
a  cairn  8  feet  high. 

[Latitude  43°  39'  08.04'^     Longitude  108°  OO'  3V64^^] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

• 

Can von 

0      '         i> 

34  50  :^5.  25 

83  03  19.  33 

152  51  28.  75 

244  58  01.  77 

292  44  11.96 

0        /            n 

214  42  58. 50 
262  49  35. 61 
322  47  17. 08 
65  13  37. 82 
112  55  :^^.72 

Mdert. 
4. 4163571 

Red 

4. 4307262 

Bighorn 

4.  2514928 

Honeycomb .^ 

4. 5253072 

Deranch 

4.3811117 

MAHO<4ANY,   BIGHORN    COUNTY. 

On  the  highest  point  of  Mahogany  Butte,  a  prominent  spur  from 
the  main  mountain  forming  a  perpendicular  bluff  on  the  side  of  Nowood 
Creek;  about  5  miles  down  the  creek  from  Nowood  post-office.  Road 
from  Nowood  to  Kedbank  and  Big  Trails  passes  directly  under  sta- 
tion. Take  this  road  from  Nowood  post-office  to  a  point  where  it 
crosses  a  creek  on  a  bridge,  then  take  trail  to  right. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid  rock, 
over  which  a  cairn  8  feet  high  is  centered. 

[Latitude  43°  38^  32. 10^^     Longitude  107°  22^  13.57'^] 


To  Mtation — 


Deranch 

Honeycomb 


Azimuth. 

74  29  ll.;i4 
125  5H  26.  19 


Back  azimuth.         Log.  diHtance. 


// 


Meter* . 
2.>4  14  08.07  '       4.4843181 

3a5  47  36.  ;W  !       4.4145173 


NKRHLEH,   BIGHORN    COUNTY. 

(Not  (iccnpitnl. ) 

"  Washakie  Needles,"  a  well-known  high  rocky  peak  at  the  head  of 
Owl  Creek,  near  the  farthest  north  corner  of  Shoshone  Reservation. 
Probably  best  reached  from  head  of  South  Owl  ('reek.  This  is  the 
most  prominent  point  in  the  Shoshone  Range. 
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[Latitude  43°  44^  53.63^^     Longitude  109°  12'  01. 80'^] 


To  station— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Cottonwood 

Muddy 

o         /           n 

233  30  37.  52 
357  57  10. 48 

O            /                ft 

53  36  20.00 
177  57  20.00 

Meiers. 
4.13854 
3.  93671 

NUMBER  1,  NEAR   LINE   OP   BIGHORN    AND   JOHNSON   COUNTIES. 

On  a  rocky  point  of  the  Bighorn  and  Powder  River  divide,  at  the 
head  of  Otter  Creek,  a  tributary  of  the  Bighorns,  and  of  Red  Fork 
of  Powder  River.  Station  is  1.5  miles  north  of  Young  Brothers' 
sheep-dipping  vats  and  0.25  mile  northwest  of  wagon  road  which  runs 
along  top  of  divide. 

Station  mark:  A  cairn  5  feet  high. 

Reference  mark:  A  bronze  tablet  cemented  in  solid  rock  centered 
under  eccentric  position  of  instrument,  4.6  feet  distant  from  station. 

[Latitude  43°  52' 59. 79'^     Ix)ngitude  107°  05' 50.63''.] 


To  station- 


Azimuth. 


Devil 


tf 


97  19  05. 30 


Antelope 155  58  12.50 


Back  azimuth. 


n 


276  59  18. 32 
335  50  42. 40 


Log.  distance. 


Meters. 
4. 5854240 
4. 5482649 


NUMBER  2,  ON    LINE    BETTN^EN    BIGHORN    AND   JOHNSON    COUNTIES. 

(Not  occupied.) 

Very  close  to  divide  between  Bighorn  and  Powder  rivers,  and  prob- 
ably in  Bighorn  County.  Cahoots  prospect  cabin  is  about  a  mile  south- 
west. A  road  from  Helman  ranch  near  Bigtrails  post-office  passes 
under  this  ridge,  and  cairn  is  visible  from  the  road  for  several  miles 
west. 

Station  mark:  A  cairn  10  feet  high. 

[Latitude  43°  46'  05.83".     Longitude  107°  07'  57.83".] 


To  Htation— 

Azimuth. 

Back  azimuth. 

Log.  distance. 

Devil 

116  33  18.20 
135  58  16. 02 

Of            n 

296  15  00. 62 
315  45  58.  39 

Meter*. 
4.  5967291 

Warner  ..                               

4.  5^30259 
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OLWEN,  BIGHORN  COUNTY. 

On  a  flat  ridge  about  5  miles  west  of  Worland  post-office  and  same 
distance  north  of  Olwen  post-office.  On  the  dinding  ridge  between 
Gooseberry  and  Fifteen  Mile  creeks.  There  js  a  double  round  hill 
about  0.75  mile  southwest  of  station. 

Signal:  A  tripod  made  of  cotton  wood  poles. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  a  rock 
buried  in  ground,  level  with  surface,  over  which  were  placed  a  few 
round  stones. 

[Latitude  44°  00^  30.  IS'^.     Longitude  108°  05^  19.07^] 


To  station- 


Aximuth. 


Bighorn 

IWlock 

li?quaw 

Hyatt 

Devil 

Honevcomb 


4  08  16. 93 
49  31  50.  27 
106  20  30.32 
240  47  15. 06 
282  13  38.  09 
304  33  52.11 


Back  azimuth. 

Log.  distance. 

o         /             n 

3/irtrr«. 

184  07  23.  76 

4.  3757933 

229  14  27.  55 

4. 6458453 

286  00  12. 59 

4.6083708 

61  06  59. 31 

4. 6364139 

102  :«  07. 14 

4.6271725 

.124  52  53.03 

4.  6501826 

PADLOCK,  BIGHORN  COUNTY. 

On  the  divide  between  Cottonwood  and  Owl  creeks,  about  2.6  miles 
northeast  of  the  Padlock  ranch,  which  is  about  17  miles  from  Ther- 
mopolis  and  12  miles  from  Embar,  and  just  across  Owl  Creek  from  the 
road  between  Thermopolis  and  Embar. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid  rock 
under  a  cairn  8  feet  high. 

[Latitude  43<»  44^  56.97^^     Longitude  108°  30^  23.42^^] 


To  station- 
Owl 

Putney 

Grass 

Squaw 

Olwen 

Bighorn 

Red 


Azimuth. 


Back  azimuth.        Log.  distance. 


42  55 
104  18 
159  23 
172  12 
229  14 
260  46 
316  22 


22.94 
06.60 
46.  31 
15.64 
27.  55 
43.28 
14.77 


222  47  13.24  i 

I 
284  08  ;«.  91 

:^^9  20  51.88 

:i52  09  24. 45 

49  3r  50.  27 

81  03  10.93 

136  29  07.91 


4.3684450 
4. 2803062 
4.  2036418 
4. 6072575 
4. 6458453 
4. 5096836 
4. 2886167 
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PEAK   ON   LINE   BETWEEN   BIGHORN   AND   FREMONT  COUNTIEB. 

On  a  sharp  peak  on  the  divide  between  Grey  Bull  and  Wind  River 
at  the  head  of  the  middle  branch  of  Wiggins  Fork  of  Wind  River, 
about  11  miles  (air  line)  north  67°  west  from  Kirwin  post-office.  Sta- 
tion can  best  be  reached  from  Wiggins  Fork. 

Station  mark:  A  bronze  tablet  set  in  soft  rock  of  which  top  of  hill 
is  composed,  over  which  cairn  7  feet  high  was  erected. 

Reference  mark:  A  sharp  column  of  yellow  rock,  true  azimuth, 
262°  24',  distant  300  feet;  a  rock  in  place  in  hillside  facing  signal 
marked  '^R.  A  P.,"  true  azimuth,  304°  03',  distant  45.6  feet. 

[Latitude  43°  56'  25. 14'^     Longitude  109°  3(K  42.2r^] 


To  station- 


Round  . 
FrankH  . 
Crosby  . 
Wiggins 


Azimuth. 

Back  azimuth. 

Log.  difitance. 

O         /              >r 

o       /           // 

Mfters. 

49  17  20. 19 

229  07  12. 17 

4. 4129986 

260  OS  45.  46 

80  16  00. 12 

4. 1514187 

295  38  00. 43 

115  45  29.23 

4.2048098 

3:^  09  42. 97 

150  13  38. 04 

4. 1827389 

PITNEY,    BIGHORN   CX)UNTV. 

On  a  foothill  2  miles  north  of  Cottonwood  Creek  and  about  3  miles 
northeast  of  Veed  Putney's  ranch,  at  the  Cottonwood  Creek  crossing 
of  the  Meeteetse-Embar  road.  Take  road  down  Cottonwood  Creek 
about  a  mile,  then  take  tniil  north. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  rock  placed 
in  ground  under  center  of  a  cairn  8  feet  high. 

[Latitude  43°  47^  28.76'-'.     Longitude  108°  44'  09.84'^] 


To  station- 

Azimuth. 

Back  azimuth. 

o              /               // 

Log.  diKtanee. 

O                '                 // 

Meters. 

Cotton  wo(xl 

97  26  28.  40 

277  12  53.62 

4. 4236815 

Gra88 

231  16  11.28 

51  22  49. 16 

4. 2158835 

Owl 

:i53  07  24.  64 

173  08  45.63 

4.3417487 

Spar 

51  46  57.56 

231  :^  20.  86 

4. 4196,*^ 

Muddy 

70  16  13.00 

249  57  06.  67 

4.5962388 

WYOMING. 
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RAM8HORN,  FBEMONT  GOUNTY. 

(Not  occupied.) 

A  very  prominent,  well-known  jagged  peak  at  the  head  of  Little 
Horse  Creek  and  probably  on  dividing  ridge  between  Horse  Creek 
and  Del  Noir  River. 

[Latitude  43°  43^  22.6(K^     Longitude  109°  43^  32.56^^] 


To  station- 


Wiggins 

Coulee  . 


Azimuth. 


// 


246  06  41.  26 
298  26  09.  20 


Back  azimuth. 


// 


66  19  28.  80 
118  43  18.  71 


Log.  diMtance. 


Meters. 
4. 4332391 
4.  5806452 


RICHAR08,    BIGHORN   COUNTY. 

On  a  prominent  peak  at  the  source  of  two  main  forks  of  West  Kirby 
Creek,  about  5  miles  nearly  south  of  Richards'  ranch  on  West  Kirby 
Creek.  The  peak  is  very  conspicuous  and  shows  against  the  sk}^  line 
in  most  directions,  although  a  rock  ridge  of  probably  higher  altitude 
lies  a  mile  or  so  to  the  south. 

Signal:  A  cairn  5  feet  high  built  around  a  small  tree. 

Station  mark:  A  bronze  tablet  in  soft  concrete  2  feet  underground. 

[Latitude  43°  29'  29.59^^     Ix)ngitude  107°  54'  12.92''.] 


To  station— 


Asimuth. 


Canyon 
Kirbv . . 


81  25  M.  81 
154  34  48.08 


Back  afiimuth. 

O  /  f/ 

261  13  38. 15 
334  30  27.04 


Log.  distance. 


Meters. 
4.  3743964 
4.2960484 


8PAK,    BIGHORN    COUNTY. 

On  the  most  eastern  bare  point  of  a  ridge  forming  the  divide 
between  South  Owl  Creek  and  one  of  its  small  tributaries,  about  1.5 
miles  north  of  South  Owl  Creek  Canyon.  Station  is  about  3  miles  a 
little  west  of  south  of  an  old  sawmill  location  on  road  from  Embar  post- 
office  to  the  head  of  South  Owl  Creek  and  about  3  miles  southeast  of 
the  highest  point  on  this  road.  By  going  up  a  ridge  to  the  south  of  this 
high  point  in  road  and  thence  east  along  sununit  of  ridge  the  station 
may  be  easily  reached. 

Station  mark:  A  bronze  tablet  set  in  solid  rock  over  which  a  tripod 
of  poles  was  erected. 
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[lAtitude  43^ 

38'  40. 92'^     Longitude  108°  59^  31. 10^^  ] 

To  station- 

Azimuth. 

Back  fudmuth. 

Log.  distance. 

Cotton  wood  

163  48  06. 18 
231  36  20.  86 

o        ^          // 

343  45  09. 36 
51  46  57. 56 

Meters. 
4. 3115353 

Putney : 

4.  4196.386 

SQUAW,    BIGHORN   COUNTY. 

The  larger  or  western  of  two  buttes,  locally  known  as  ''Squaw 
Teats,"  in  the  badlands  near  the  head  of  Fifteen  Mile  Creek.  A 
round-up  road  leaves  the  settlement  on  the  Grey  Bull  near  Charles 
Dodge's  ranch  and  goes  up  Long  Hollow  to  the  head  of  a  branch  of 
Fifteen  Mile  Creek,  and  then  down  that  creek  to  the  springs. 

Station  mark:  Copper  bolt  sunk  into  a  large  bowlder  under  a  rock 

monument. 

''U.S. 
Reference  mark:       +      chiseled  on  rock  13.20  feet  south  of  station. 

G.  S.'^ 


[Latitude  44°  06'  36.39''.     Longitude  108°  34'  30.32".] 


To  station— 

Azimuth. 

1 

Back  azimuth. 

O            1               ft 

Log.  distance. 

O          '             // 

Mderf. 

Cirai^fi 

0  15  22.42 

180  15  18.81 

4.4004984 

Cottonwood 

50  52  52.56 

230  32  X^.  06 

4.  7040942 

FrankH  Peak 

75  12  00.96 

254  40  12.39 

4.8014691 

* 
Marquette 

108  26  49.24 

287  58  11.09 

4. 7605901 

Wine 

113  42  57.94 

293  23  03. 10 

4.  6184007 

Elk 

1.34  25  31.15 

314  10  57.01 
352  53  20.  08 

4.  5894892 

Fenton 

172  54  28.31 

4. 2451364 

Tatinan 

201  48  32.  91 

21  53  08. 97 

4. 3732480 

Doraey 

.....        245  56  32.04 

66  10  29.  43 

4.  465(U53 

( )1  wen 

286  00  12.  59 

106  20  30.  32 
133  18  31.41 

4.  6083708 

Bighorn 

312  59  09.25 

4. 7090854 

Padlock 

.'^52  09  24.45 

172  12  15.  64 

4. 6072575 

WYOMING. 
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FRANKS   PEAK,    BIGHORN   COUNTY. 

The  highest  peak  on  the  divide  between  (Jrey  Bull  and  Wood  rivers, 
at  the  head  of  Wiggins  (or  Jack)  and  Franks  creeks.  About  12  miles 
southwest  from  Colonel  Pickett's  ranch  on  the  Grey  Bull  Valley  to 
the  Chicago  tunnel  at  the  foot  of  peak  on  the  head  of  Wiggins  Creek; 
the  best  way,  and  the  one  used  by  the  mine  people,  starts  in  at  Ander- 
son's ranch  and  goes  up  Wiggins  Creek. 

Station  mark:  Copper  bolt  sunk  into  a  large  stone  centered  under  a 
rock  monument. 


[Latitude  43°  57'  43.25'^     lx)ngitude  109°  2(y  15.94'^] 

Back  azimuth. 


To  station— 


Wiggin 

Peak 

Younte 

Pickett 

Marquette . 

Wise 

iSquaw 

Cottonwood 
Crosby 


Azimuth. 


It 


22  19 
80  16 
93  17 
167  :i5 
190  14 
214  39 
254  40 
305  07 
357  08 


43.65 
00.12 
24.58 
58. 67 
40.64 
32.23 
12.39 
14.99 
58.82 


202  16 

260  08 

272  55 

347  32 

10  17 

34  51 

75  12 

125  18 

177  09 


24.56 
45.46 
26.74 
58.12 
56.17 
30.12 
00.96 
40.68 
13.30 


Log.  distance. 


Meters. 
4.  2276430 
4. 1827389 
4. 6270432 
4. 4287274 
4. 544:W32 
4.  6045327 
4.  8014691 
4. 4316966 
3.9717717 


WISE,  BIOIIORN   COUNTY. 

On  a  small  hill  on  the  Meeteetse  River,  alx)ut  8  miles  south  of  Frost 
raich  on  Stage  Creek,  4  miles  north  of  Wise  post-office  on  Meeteetse 
Creek,  about  500  feet  east  of  Meeteetse-Red  Lodge  stage  road  and 
about  one-fourth  mile  northeast  of  intersection  of  that  road  with  a 
road  leading  to  a  sawmill  on  Meeteetse  Creek. 

Station  mark:  Copper  bolt  sunk  iu solid  rock,  over  which  is  centered 
a  large  rock  monument. 

[Latitude  44°  W  34.05^^     Longitude  109°  03^  04.59^^] 


To  Htation— 


Azimuth. 


Back  azimuth.        Log.  distance. 


ft 


Cottonwood 
Franks  Peak. 
Marquette . . 

Cedar 

Elk 


Fenton 
Squaw. 


1  06 

;«  51 

94  55 
160  21 
224  03 
268  28 
293  23 


48.21 
30.12 
01.44 
21.38 
33. 58 
38.59 
03. 10 


181  06  18.  81 
214  39  32.  23 
274  46  17.59 
340  16  26.  88 
44  08  55.  72 
88  47  26.  80 
113  42  57.94 


Meters. 
4.  6870035 
4. 6045327 
4.  2228535 
4.  4420796 
4. 1669415 
4.  5546437 
4.6184007 
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THERMOPOUS,  BIGHORN  COUNTY. 

(Not  occupied.) 

A  conspicuous  low  peak,  covered  with  cedar  bru/»h,  causing  it  to 
appear  black,  situated  about  3  miles  east  of  the  town  of  Thermopolis. 
The  peak  is  visible  from  the  town,  and  lies  slightl}^  south  of  the  line 
of  Main  ctreet  projected. 

Station  mark:  An  aluminum  bench-mark  tablet  cemented  in  solid 
rock,  over  which  a  pole  tripod  was  erected. 

[Latitude  43°  38^  37.58^^     Longitude  108°  08'  66.39^^] 


To  station — 


Azimuth. 


Back  azimuth.        Log.  distance. 


// 


9  50  44. 56 


Canyon  

Kirby. '      265  11  43.40 


189  48  55. 62 
85  17  31.84 


Metert^ 
4. 3177988 
4.0550435 


WARNER,    BIGHORN   COUNTY. 

On  highest  hill  with  scrub  cedar  on  north  slope  1  mile  west  of 
Nowood  Creek,  3  miles  south  of  junction  of  Nowood  and  Ten  Sleep 
creeks.  Two  miles  south  of  Mark  H.  Warner  ranch  on  Nowood 
Creek. 

Station  mark:  A  copper  bolt  cemented  into  a  large  sandstone  over 
which  is  centered  a  6-foot  rock  monument. 

[Latitude  43°  59^  19.39^''.     Ix)ngitude  107°  25'  42.35''^«] 
[Latitude  43°  59'  19.33''.     longitude  107°  25'  42.14".] 


To  station - 


Azimuth. 


ff 


Devil 59  13  35.11 

Hyatt 147  08  52.73 

<^U7  08  30.98 

I 

Anteloi)e  Xu.  2 1       210  26  05.45 

«210  25  42.28 


1 

Back  azimutii. 

Log.  distance. 

O            f               ff 

3[ettTs. 

239  07  34. 04 

4. 1305128 

327  01  02.  83 

4. 4415953 

327  00  40. 96 

4. 4415935 

30  32  23.  69 

4. 3773787 

30  32  00.  46 

4.  377:^627 

«« From  Runebester  base  via  Cloud  l*eak. 


CANYON,  FREMONT  COUNTY. 

In  the  Wind  River  or  Shoshone  River  Indian  ReseiTation;  on  a 
prominent  grassy  peak  overlooking  the  Bighorn  River,  and  forming 
the  bluff  to  canyon  on  the  west  side  of  that  river.  This  peak  is 
between  Muddy  Creek  on  the  south,  Red  Canyon  on  the  north,  and 
Bighorn  River  on  the  east,  being  the  nearest  point  of  Owl  Creek 
range  to  river.  Station  bears  S.  10^  E.,  distant  13  miles  from  Ther- 
mopolis.     Water  at  head  of  Red  Canyon. 


WYOMING. 


247 


Station  mark:  Middle  of  trunk  of  live  pine  tree  9  feet  above  ground. 

Reference  mark:  A  bronze  triangulation  tablet  cemented  in  a  large 
bowlder,  compass  bearing  from  mark  to  signal  N.  12^  W.,  distant  18 
feet. 

[Latitude  43°  27^  33.87^     Longitude  108°  IV  34.50'''.] 


To  station- 


Bighorn 
Kirby . . 
Deranch 


Azimuth. 


// 


190  09  05. 92 
214  42  58. 50 
251  47  08. 90 


Back  azimuth.      >  Log.  dlHtance. 


// 


10  12  32.  04 
34  50  35. 25 
72  06  05.  a5 


Metert. 
4. 5785696 
4.  4163571 
4.5911836 


COULEE,  FREMONT  COUNTY. 

On  a  sharp,  rocky  peak  at  the  lower  end  of  a  spur  from  the  divide 
between  Crow  Creek  and  Sand  Coulee;  not  far  from  head  of  Sand 
Coulee  and  between  that  creek  and  a  tributarv  to  it.  Peak  is  covered 
with  timber  toward  the  top  and  is  easily  reached  from  any  side. 

Station  mark:  A  bronze  tablet  set  in  stone  in  place,  over  which  a 
cairn  8  feet  high  was  erected. 

Reference  marks:  '^R  A  P*'  cut  in  two  stones  firm  in  ground,  one 
distant  14.9  feet,  and  the  other  15.2  feet  from  station  mark. 

[Latitude  43°  32'  33. 42'^     Longitude  109°  18'  40.81''.] 


To  station- 

.\zimuth. 

o          /               // 

81  42  09.  32 
125  33  20. 14 
163  40  09. 89 
216  43  38. 24 

Back  azimuth. 

Log.  distance. 

Wind  River 

or           f 

261  33  34. 32 

305  14  56.08 

343  35  45. 83 

36  48  22. 90 

MeUrs. 
4.  2296220 

Round  - 

4. 6428727 

Wunrin 

4.4826008 

Muddy 

4. 1892120 
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MUDDY,  FREMONT  COUNTY. 

On  the  highest  peak  at  the  heads  of  Muddy  Ci"eek,  South  Fork  of 
Owl  Creek,  and  Crow  Creek,  5  miles  nearly  due  south  of  the  Washakie 
Needles  and  across  the  south  fork  of  Owl  Creek  from  them.  Wagon 
road  from  Embar  post-office  up  South  Owl  Creek  reaches  to  within  a 
few  miles  of  station.  Wagon  may  also  be  taken  up  Crow  Creek  from 
the  Wind  Kiver  side  to  a  point  directly  under  the  peak. 

Station  mark:  A  bronze  tablet  set  in  the  soft  rock,  of  which  peak  is 
composed  and  under  center  of  cairn  7  feet  high. 

Reference  marks:  Bowlder  marked  ''R  A  P"  11.1  feet  distant  from 
signal;  bowlder  marked  "R  A  P"  30  feet  distant  from  signal. 

[Latitude  43°  W  13.71^^     Longitude  109°  IV  4S.12^^] 


To  station- 


Coulee  

Wiggins 

Cottonwood 

Putney 

Owl 


Azimuth. 


// 


36  48  22. 90 
133  22  56. 30 
212  35  40. 93 
249  57  06. 67 
281  43  16.98 


Back  azimuth. 


Log.  distance. 


Of              // 

Metert. 

216  43  38. 24 

4. 1892120 

313  13  46. 63 

4. 3881458 

32  41  13. 68 

4.  3002287 

70  16  13. 00 

4.5962388 

102  03  42. 10 

4.6093288 

OWL,   FREMONT  COUNTY. 

In  the  Wind  River  or  Shoshone  River  Indian  Reservation,  on  the 
most  prominent  point  of  the  Owl  Creek  Mountains,  the  divide  between 
Muddy  and  Owi  creeks,  and  at  the  head  of  Red  Creek,  a  tributary  of 
Owl  Creek.  There  is  a  road  from  Embar  post-office  to  the  timber  at 
the  head  of  the  east  fork  of  the  w^est  or  main  fork  of  Red  Creek. 
This  road  starts  up  the  main  Red  Creek  and  ^oes  about  7  miles,  from 
the  end  of  which  the  station  is  about  2  miles  south,  on  the  highest  of 
several  rocky  points. 

Station  mark:  A  bronze  tablet  set  in  stone  over  which  a  cairn  7  feet 
high  was  erected. 

Reference  marks:  ''R-hP"on  solid  rock,  distant  23.5  feet  from 
station;  ''R  +  P"  on  solid  rock,  distant  15.6  feet  from  station. 

[Latitude  43°  35^  42.13^     Longitude  108°  42^  12.59^'.] 


To  station — 


Muddy 

Cottonwood 

Putney 

Padlock 

Red 


Azimuth. 

O             '                 // 

Back  azimuth. 

O             /                 /f 

Log.  distance. 

Meters. 

102  03  42.  10 

281  43  16.93 

4.  6093288 

131  07  33.  63 

310  52  39. 29 

4.  5843002 

173  08  45. 63 

353  07  24: 64 

4.  3417487 

222  47  13.  24 

42  55  22. 94 

4.3684450 

263  57  05. 91 

84  12  07.  60 

4. 4694565 

WYOMING. 
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RED,    FREMONT   COUNTY. 

In  the  Wind  River  or  Shoshone  River  Indian  Reservation,  on  a 
prairie  hill  which  slopes  gradually  to  the  northwest  and  has  bluffs  on 
the  south  and  east  sides.  The  hill  is  on  the  divide  between  Mud  Creek 
and  Red  Canyon  and  is  about  9  miles  from  Thermopolis  by  wagon  road. 
The  Thermopolis  and  Lander  road  passes  about  one-half  mile  south  of 
station,  and  signal  is  visible  from  this  road. 

Station  is  about  2.5  miles  north  of  Nostrum's  ranch  in  Red  Canyon. 

Station  mark:  An  aluminum  bench-mark  tablet  wedged  in  crack  in 
solid  rock  under  center  of  a  cairn  8  feet  high. 

[Latitude  43°  37'  20. 69^''.     Longitude  108°  20^  25. 28'^] 


To  station- 


Owl.... 
F^lock 
Bighorn 
Kirby .  - 


A2iinuth. 


Back  azimuth. 


Log.  diHtance. 


n 


84  12  07. 60 
136  29  07. 91 
223  59  14. 13 
262  49  35. 61 


// 


263  57  05. 91  1 
316  22  14.  77 
44  08  47.  33 
83  03  19. 33 


Meiers. 
4.4694565 
4. 2886167 
4. 4265685 
4. 4:^7262 


ROUND,  FREMONT   CX^UNTY. 

On  the  highest  part  of  a  round  hill  on  top  of  a  high  mesa  forming 
the  divide  between  Horse  Creek  and  the  Du  Noir  River,  about  5  miles 
north  20^  west  from  the  Ramshorn  Mountain. 

Station  mark:  A  bronze  tablet  set  in  a  piece  of  red  lava  rock  placed 
in  ground  over  which  a  cairn  8  feet  high  was  erected. 

[Latitude  43°  47'  17.23^^     Longitude  109°  45^  19.64'^] 


To  station- 


Peak... 
Wiggins 
CJoulee  . 


Azimuth. 


// 


229  07  12. 17 
262  08  51. 96 
305  14  56.08 


Back  azimuth. 


Log.  distance. 


49  17  20. 19 

82  22  54.  06 

125  33  20. 14 


MeUrrs. 
4. 4129986 
4.  4384404 
4.  6428727 
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STEAMBOAT,  FREMONT  COUNTY. 


(Not  occupied.) 

The  farthest  south  of  two  rocky  points  on  divide  between  Bear  Creek 
aChd  North  Fork  of  Wind  River.     This  is  a  very  pl*oniinent  point. 

[Latitude  43°  43'  39.88'^     Longitude  109°  23'  50. 74^^] 


To  station^ 

Azimuth. 

Rack  azimuth. 

Log.  distance. 

Wind  River 

O            /                tf 

24  51  49. 06 
339  38  01.05 

O            /               // 

204  46  47. 00 
159  41  35. 00 

MeUrs. 
4.  36878 

Coulee 

4.30088 

WIO(JIN8,    FREMONT   COUNTY. 

On  the  summit  of  a  sharp,  white  peak  on  the  divide  ^between  Wig- 
gins Fork  and  Bear  Creek,  both  tributaries  of  the  Wind  River.  Peak 
is  about  8  miles  from  Kirwin  post-oflSce.  Trail  leads  up  Wood  River 
nearly  to  source,  crosses  a  low  saddle  about  3  miles  above  Kirwin  on  to 
the  head  of  Bear  Creek,  follows  down  this  creek  to  the  first  large 
branch  coming  in  from  the  west,  crosses  this  branch,  and  follows  up 
ridge  to  station.     Peak  shows  sharp  and  white  and  can  not  be  mistaken. 

Station  mark:  A  bronze  tablet  in  loose  rock  1  foot  under  surface, 
over  which  is  a  stone,  level  with  surface  and  marked 

"U    S 

A 

G    S" 
centered  under  a  cairn  6  feet  high. 

Reference  marks:  1.  A  stone  level  with  surface  marked  "RaP  ele- 
vation 12164,"  distant  10.9  feet  from  station.  2.  A  stone  set  firmly  in 
the  ground  marked  "RaP,"  distant  11.5  feet  from  station. 

[Latitude  43°  49^  16.91^^     Longitude  109°  25^  03. 08^^] 


To  station— 

RfKind 

Peak 

Franks  Peak 

Crosby 

Cottonwood 

Muddy 

Coulee 


Azimuth. 


Back  azimuth.      ,  Log.  distance. 


// 


82  22 
150  13 
202  16 
227  38 
269  47 
313  13 
343  35 


54.  (Xi 
38.  03 
24.  m 
10.44 
10.42 
4().  63 
45.  83 


262  08 

330  09 

22  19 

47  41 

90  01 

13:3  22 

163  40 


51.95 
42.97 
43.  65 
43.  82 
54.06 
56.30 
09.89 


yftirrs. 
4.  4384404 
4. 1827389 
4.  2276430 
3. 9688235 
4. 4551263 
4. 3881458 
4. 4826008 
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WIND   RIVER,    FREMONT  COUNTY. 

On  a  sharp  prairie  peak  at  the  Wind  River  side  of  a  flat  prairie 
ridge  lying  between  and  close  to  the  junction  of  Wind  River,  Horse 
Creek,  Wiggins  Fork,  and  North  Fork  of  Wind  River.  Station  is 
about  5  miles  down  Wind  River  from  Dubois  post-oflSce  and  about 
2  miles  north  of  Wind  River,  and  can  be  easily  reached  from  the  stage 
road  where  it  crosses  Wiggins  Fork. 

Station  mark:  A  bronze  tablet  cemented  in  stone  in  place  over 
which  a  cairn  7  feet  high  was  erected. 

Reference  marks:  "RaP"  cut  in  two  firmly  embedded  stones,  dis- 
tant 8.6  feet  and  30  feet  from  station. 

[Latitude  43°  32^  12.3S'^     Longitmie  109°  31'  08.51'^] 


To  Htation^ 


Azimuth. 


Rack  azimuth. 


Wiggins 
Coulee  . 


t' 


194  28  58.  28 
261  33  34.32 


14  33  10.  28 
81  42  09.  32 


Log.  distance. 


Meiers. 
'  4. 4964534 
4. 229622i) 
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I>onesome  quadrangle,    Mont.,    trlan- 

gulatlon   In 199-210 

Lonesome  station,  Mont 205 

Ix>ng  Cane  Creek,  Oa 26 

Long  Lake,  Minn 65 

Long's  mill,  N.  C 91 

Longvlew,  Ala 18 

Lousley  station,  Ariz 173 

Louisville  and  Nashville  Railroad —        18, 

20,  153-154,  150 

Loveslevel,  N.  C 91 

LowesvlUe,  N.  C 87 

Lowrysvllle,  S.  C 149 

Loyal  Oak,  Ohio 107 

Loysvllle  quadrangle,  I*a.,  triangula- 

tlon  in i:m-139 

Lucia.  N.  C 87 

Lucky  station,  Cal 184 

LudlKick's  siding,  Ohio 114 

Luther,  Iowa 41 

Lynchburg.  Ohio 122 

Lynn  (Jrove,  111 30 

Lynnvllle,  Tenn 154 

Lyons  Creek,  Md 02 

Lyonsdale,  N.  Y 84,85 

M. 

McAlpln  Creek.  N.   C 90 

McBeth,  J.  F.,  work  of 193 

McCalla.  Ala 19 

McCarty  station.  N.  Y 70 

McCaslin.    Pa 143 

McConnellsville,  S.  C 149 

McDonald  station,  Minn 158-159 

McKeever.  N.  Y 83-84 

McKeever  quadrangle,  N.  Y.,  traverse 

In 81 

McLaughlin,  P^red,  work  of 199 

McNalr.  K.  L.,  work  of 21, 

23,  32.  7)0,  54.  71.  75.  78,  81,  85 
Macon  and  Birmingham  Railway  —         27 

Madge.  N.  C 97 

Madison  station.  N.  Y 75 

Mahogany  station.  Wyo 239 

Mahomet  quadrangle.  111.,  traverse  In  .30-32 

Mahoning.  Ohio 110 

Maine,  triangulHtion  in 50-53 
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Majolica,  N.  C 95 

Mansfield,   111 31 

Mantua,  Ohio 116 

Mapleton,  N.  C 103,104 

Mapleplaln,  Minn..." 65,66 

Marias  station,  Mont 205 

Marmy's  ferry,  N.  C 103 

Marlboro,  Md 61 

Martlnsburg,  N.  Y 86 

Marvin,  N.  C 89,96 

Maryland,  traverse  In 54-62 

Maryland  station,  Colo 191 

Mastlllers,  Ala 16 

Matthews,  N.  C 96 

Matthews  Chapel,  (Ja 25 

Matthews  quadrangle.  N.  C,  traverse 

in 97 

Lake  station,  Colo 191 

Lando.  S.  C 150 

Langford,  N.  Y 81 

Laredo  station.  Mont 204 

Laurel,  Ala 17 

Lawrencehurg,  Tenn 157 

Lawrenceburg  quadrangle.  Tenn..  tra- 
verse in 153-157 

Layton  Park,  Wis 165 

LaytonsviUe,  Md 50 

Lazer  Creek,  Ga 24 

Leavenworth  station,  Colo 191 

Leavlttsburg,  Ohio 131 

Lebanon,   Wis 162 

May  station.  S.  Dak 224 

Mayvlew,  Wis 163 

Meade.  Ohio 111 

Meander  Creek,  Ohio 1.30 

Mecca.   Ohio 119 

Mechanlcslnirg.    Pa 145 

Medleys  windmill  station,  Tox  ___   227-228 

Mercer,  Pa 142,147 

Merlgo.  N.  C 105 

Mesopotamia,    Ohio 110 

Mesqulte  station.  Cal 184-185 

Meyers,    Pa 140 

Mlddlebrook,  Md 57 

Mlddletown.   Pa 144,145 

Mlksch's   Mills.   Ohio 108 

Mill  Hill.  N.  C 91,92 

Mill  station.  Mont liO.^-206 

Millard,    Wis 103 

Miller  station,  S.  Dak 218-219 

Mlllman,    Iowa 43 

Mlllrock.    Ohio 115 

Milton,  Wis 100 

Milwaukee.  Wis 105 

Milwaukee  quadrangle.  Wis,,  traverse 

in 10.5 

Mineral  Ridge,  Ohio 130 

Minesville,   Nebr 09 

Minnehaha,  N.  Y 83 

Minneapolis.   Minn 03 

Minneapolis  and  St.  Louis  Railway.-  04 

Minnesota,  traverse  in 03-07 

Minnesota,  trlangulatlon  In l.")8-1."»0 

Mlnnetonka   Lake,   Minn 04 

MInooka,   Ala 18 

Missouri  Pacific  Railway 09.70 
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Missouri  River  bridge,  Nebr 68 

Monagham/Pa 146 

Monocacy  aqueduct,  Md 59 

Monocacy  Liock,  No.  27.  Md 59 

Monocacy  quadrangle,  Md.,  traverse 

in 54-56 

Monocacy  River,  Md 55.59 

Monroe,  N.  C 90 

Mont,    III 30 

Montana,  trlangulatlon  In 199-210 

Monterey,  Wis 166 

Montrose.  Ohio 108 

Monument  No.  65J,  Ohlo-Pn 144 

Monument  No.  81.  Ohlo-Pa 115 

Moores,  N.  C 94 

Mooresvllle,  N.  C 94 

Moose  River,  N.  Y 84,  85 

Morgan.  Ala 20 

Morganfleld    quadrange.    Ky..    trav- 
erse   in 47-50 

Sforrison  station,  S.  Dak 219 

Mortons,  N.  Y 80 

Mosquito  Creek,  Ohio 131 

Mount  Calvert,  Md  __.! 62 

Mount  Carmel,  N.  C 107 

Mount  Holly,  N.  C 88 

Mount  Mourn.  N.  C 94 

Mount  Pleasant,  N.  C 91.102 

Mount  Pleasant,  Pa 146 

Mount  Tabor.  8.  C 152 

Mount  Wolf,  Pa 144 

Muddy  station,  Wyo 248 

Mulllken.  Md 61 

Myrtle,  Ohio 126 

N. 

Nashs  Corners,  Ohio 111 

Nassau  station,  Mont 209 

National  Sandstone  Plant,  Ohio 130 

Nebraska,  primary  traverse  in 68-70 

Nebraska  City  Junction.  Iowa 68 

Needles   station,   Wyo 23J>-240 

Neelsvllle.    Md 56 

Negley,   Ohio 115 

Nemaha-Otoe,  Nebr.,  county  line 69 

New    Cumt)erland    quadrangle.     Pa.. 

primary  traverse  In 144-146 

Nevada  station,  Colo 191 

New  Alexander,  Ohio 122 

New   Boston.  Ohio 128 

New     Cumberland    quadranxlc.     Pa.. 

primary  traverse  In 144-140 

New  Hampshire,  trianKulatlon  in 71-75 

New  Holland  quadrangle.  Ohio,  pri- 
mary traverse  in 12.3-124 

New  London,  Md 55 

New  London  station,  N.  H 71 

New  Market,  Md 55 

New  Oregon,  N.  Y 81 

New  York,  traverse  In 78-86 

New  York,  trlangulatlon  In 75 -MO 

New  York  Central  Railroad.-    __  83.84,8(5 

Newbridge,    Ga 22 

Newcastle,    Pa 143 

Newela,  Ala 18 
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Newhouse,    O^lo 115 

Newport,  S.  C 148,149 

Newport  station.  Pa 137-138 

Newport  stations,  N.  H 73-74 

Newsom's  store,  N.  C 102 

Newsonvllle,  N.  C 103 

Newton  Falls.  Ohio 125, 129 

Newton  Grove,  N.  C 106 

NIcanor,  N.  C 99, 100 

Nlles,  Ohio 130 

Norfolk  and  Southern  Railway 98, 100 

Norfolk  and  Western  Railroad 113, 

118, 128, 132 
North    Carolina,     primary     traverse 

In  86-107 

North  Carolina-South  Carolina  line.  88-89 

North  Collins,  N.  Y 81 

North  Diablo  station,  Tex 228 

North  Georgetown,  Ohio 122 

North  Greenfield.  Wis 165,  168 

Northern  Central  Railroad 146 

Northern  Ohio  Railroad 109 

Northern  Pacific  Railway 63 

Northslde  station,  S.  Dak 224 

Northwest  station,  Colo 191 

Norwegian  Church  station.  Wis 160 

Number  1  station,  Wyo 240 

Number  2  station,  Wyo 240 

Number  3  station,  Aria 173 

Number  4  station,  Ariz 174 

Number  5  station,  Aris 174 

Number  7  station,  S.  Dak 224 

Number  18  station,  S.  Dak..* 219 

Number  27  station,  S.  Dak 220 
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Oak  Grove,  N.  C_ 
'  Oak  Grove,  Ohio 


90 

111 

Oak  Mountain,  (ia 25 

Oakland,    Ohio 135 

Oakland.    Wis 164 

Ocampo.   Ala 15.18 

Oconomowoc,   Wis 166 

Oconomowoc   quadrangle.    Wis.,    tra- 
verse  in 166 

Ohio,  traverse  In 107-135 

Ohio-Pennsylvania   line 115 

Ohlstown,    Ohio 1.30 

Oklsko,  N.  C 100 

Oklsko  quadrangle,  N.  C.  traverse  ln_  100 

Old  Chester,  N.  C 96 

Old  Falrhaven  Wharf,  Md 62 

Old  Forge.  N.  Y 82 

Old  Spllond.  N.  C 105 

Oldtown  station.  Colo 191 

Oliver.  A.  1..  work  of 210 

Olwen  station,  Wyo 241 

Onion  station.  Oreg 214 

Orchard  Park.  N.  Y 79 

Oregon,  trlangulatlon  In 210-215 

Organ  Church.   N.  C 94 

Orlllla,  Iowa 44 

Ostwalt,  N.  C 93,94 

Otoe,  Nebr 68 

Ottawa,  Ohio 110 


otter  Creek,  N.  Y 

Otter  Lslte  House.  N.  Y 

Ourar  Bt^tlon.  Colo 

Owen  Htatlon,  N.  Y 


Pacolel  River,  S.  C 

l>adlock  itatlou.  Wyo_ 

I'lilmyra,   \VI«_         

PBrklniton.   Ill  

Pnrkvllle.  N    C  

Pamell  Blatlon.  Pa 

PaBCbal,   Oa 

Paiquotank.  N.   C 

Patchln.  N.  Y 

Patrldgevnie  Urldgie.  N.  Y 

Patteraou  Btatlon.  Ue 

Patuxent  KlTcr,  Ud 

]'aw  Creek.  N.  C 

Paitane.  P" 

Pa;  Rock  mine  fltallon,  Colo.. 

Fames  i'ornerp.  Ohio - 

Peak  BiHIJon,  Wyo 

PeLliBm.    AIb 

Pendleton  station,  Colo 

PennfleldB.  Md 

PennnyivBiila.  traverse  In 

PeaaHylvanln,  trlBDKUlatloD  In 

PonngjCrHnJu-Ohlo  ]ln(__ 

Pennsylvania  Railroad.  Hl.Oi:, 
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l-eten 


,  Ph.. 


.    OUIi.. 


I'DIIadeljilila  nod  lleadlni: 
I'hllBdelphlB.    BBlllmore 

InRton    Rallrond 

Phllondfl.  N.  C 

I'lke  Run.  OHln 

Plketown.    Ohio 

I'lkevlUe.   Wla 

Pilot  Btallon,  Cel 

PlndelL.  Md 

Pinelevel.   N'.  I 


PlDeT 


■reek,  ( 


1,  Md__ 

1.  Oblci 

Plnkney  Ferr.v,  S 

Pioneer  Mllta.  N. 

PlttshiirR,   Fort  ' 

RailriiHd 


TlBiofleld  alatloD,  N. 
flateaii  station,  Tex 
Pleaaant  Hill.  Ala.. 


Poorlltb.   N.   r 

Port  Ufden.  N.  Y 

Port     I^eyden     quadrangle, 

traverse  In _ 

Porte™  (ornera.  N.  Y 

Portsmoulb,   Ohio 

Potomar.  Md 


•owellBTllle,  Ohio 
'rlteha'rd.    Ohio... 


I'tiBb.    loira 

PnlBSkl.  Tenn 

Putney  station.  Wro^_ 

l-yramld  station.  Colo. 


ItBOOOon  ItlTer   (Sou 
Racine  quadrangle.  \ 

Raitired  slallon.  Me 

Kamahom   slatLon.   Wy. 

Itavenua  quadranRle.  0 


Fork).  Iowa. 


Richards   station,    Wyo 

L'4:i 

Richland  Creek,  TenQ__      ___ 

Richmond.   X.   Y _ 

SI 

Itldjte  station.   Slont _ 

WJ 

Rimer.   N    C 

-  nii.«a.!>-i 

Rlveraliiirk-.   Tenn 

RolierBona  Chiirrh.  N.  r 

Rock  Plnnai'le  alatlon.  Arli_. 

IT4 

i.->o 

Kockhlll   ciuadranKle.   H.  C.   t 

Rnck^lllr   i|iiadranEle.    Md.,    t 

averse 

nG-.-,f 

Rocky  River,  N.  C 

i,'.i 

averse 
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Rosin  Hill,  N.  C 106 

Roand   station,   Wyo 240 

Roand  Top,  Pa 14(J 

Roxabell  quadrangle.  Ohio,   traverse 

In    11'3-124 

Roxburg  mills,  Md 60 

Rozbury  station.   Pa 140 

RushTille,   Md 59 

Rutherford,    Pa 145 

Ryland,   N.   C 08 

8. 

Sage  station,  Mont 207 

Saginaw,    Ala 18 

St.  Bonifacius,  Minn 65 

St.  Jacobs,  111 29 

St.  Johns.  Pa 145 

St.  Joseph,  Tenn 156 

St.  Joseph  Church  station.  Wis 161 

St.  Marys  College.  N.  C 88 

St.   Michaels,   Minn 66 

St.  Paul,  Ga 22 

Salem,   Ohio 133 

Salem.    Pa 145,146 

Salisbury,    N.   C 94-95 

Sample,    Ohio 130 

San  Cristobal  quadrangle.  Colo.,  trl- 

angulatlon    In 193-198 

San  Luis  station,  Colo 198 

Sand  Hill  schoolhouse,  Md 55 

Sandy  Cross,  N.  C 99.100 

Sandy   Run,   Md 59 

Sandy  station,  Cal 186 

Sangamon   River,   111 35 

Slangerfleid  quadrangle,  N.  Y..  trian- 

gulatlon   In 75-78 

Saratoga  station.  Colo 192 

Sardis,   N.   C 96 

Sargents,    Ohio 128.  132 

Savage.  N.  C 99 

Savoy,    111 36 

Schatulga.  Ga 23 

Schooley.    Ohio 113 

Schrader's  mill.  Ala 16 

Schwartz.  N.  Y 86 

Scioto.    Ohio 129 

Scioto  Furnace.  Ohio 126,127 

Scioto  quadrangle.  Ohio,  traverse  ln_      125- 

129 

Scioto  River,  Ohio 111 

Scioto   River  bridge.   Ohio 113 

Sciotoville,    Ohio 127 

Seaboard  Air  Line 88.150 

Second  Creek,  N.  C 95 

Seneca    Creek,    Md 56.  57 

Seneca  Creek  Aqueduct,  Md 59 

Seneca  quadrangle,  Md.,  traverse  in.    58-59 

Seven  Heart  station.  Tex 228-229 

Seymore,   Ala 14 

Shade  Creek.  Ala 21 

Shade   station,    Pa 138 

Sharon..  Ohio 135 

Sharon.    Pa 142 

Sharon.  S.  C 151 

Sharp  station.  Cal 180 
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Sheakleyvllle,    Pa 147 

Sheep  Ranch  station,  S.  Dak 221 

Sheflln,   N.   Y 81 

Shepard  station.  Mont 207-208 

Shepherd,  N.  C 94 

Shepherdstown.   Pa 146 

Sherrells  ferry.  N.  C 87 

Shipley,    Iowa 42 

Shippensburg  quadrangle.  Pa.,  trlan- 

gulation    In 139-141 

Shoal  Creek.  Ga 26 

Shoal  Creek,  Tenn 157 

Shopiere   quadrangle.    Wis.,    traverse 

in    167 

Shopton,  N.  C 88 

Shyket  station,  S.  Dak 221 

Shyville.    Ohio 133 

SIddonsburg,   Pa 146 

Sidney.   Ill 37 

Signal  Mountain  station.  Cal 186-187 

Slloam,   Ga 22 

Siloam,    Wis 170 

Silver   Lake  quadrangle,   Wis.,   trav- 
erse   In 168 

Silver   Plume  quadrangle,  Colo.,   trl- 

angulatlon  in 188-193 

Sliver  Plume  station,  Colo 192 

Simmons  station,  S.  Dak 222 

Slxmlle  village.  Ala 15 

Slxmile  Creek,  S.  C 89 

Skull  Shoals.  S.  C 152 

Slocum,    Ohio 127 

Smithboro.   Ga 24 

Smithfleld,  N.  C 104 

Smithsford,  8.  C 151 

Snodes,   Ohio • 122 

Snoma  Butte  station,  8.  Dak 224 

South  Carolina,  traverse  in_  88-89,  148-153 
South  Carolina-North  Carolina  line.  88-89 
South  Dakota,  trlangulation  ln___  215-224 

South  River  station,  Colo 196 

Southern    Railway 20, 

28,  88,  93-94,  95,  96,   104.   149,   151 

Spar  station,  Wyo 243-244 

Sparta    quadrangle,    MInn.-Wis..    trl- 
angulation   In 158-161 

Spier,    Nebr 69 

Spring  station.  Colo 192 

Sprlngdale,    Wis 168 

Springer.    Ohio 134 

Hprlngiield  quadrangle,   III.,  traverse 

in     32-35 

Square  Mesa  station,   Tex 229-230 

Squaw  station.  Wyo 244 

Starlight.    N.    r 107 

Statesville,  N.  C 93 

Statesvllle   quadrangle,    N.    C..    trav- 
erse   Ini 93-95 

Steamboat  station.  W\vo 250 

Steel  Creek  church.  N.  C 88 

Sterling  station.  Oreg 211 

Stewarts  station.  Ariz 175 

Stiles,  Afthur,  work  of 225 

Stonelwro  quadrangle.    Pa.,    traverse 

In  147-148 

Strusburg  staUon,  Va \V^\W 


262 


INDEX. 


StrloRtown,  Ohio 

Sturgeon  Point,  N.  Y 

Sturgls,   Ky 

Success,  N.  C 

Suffolk  and  Carolina  Railway 

Sugar  Creek,  111 

Sugar  Creek,  8.  C 

Sugar  Creek,  Tenn 

Sugar  River  bridge,  N.  Y 

Sugarloaf,  111 

Sugarloaf  station,  Ariz 

Sullivan,  Ky 

Sullivan,  Wis 

Summerflcld,    111 

Summit,  Ohio 

Summit,  Pa 

Summit  station,  Colo 

Sun  and  Moon  Mine  station.  Colo — 
Sunapee  Lake  quadrangle.  N.  II.,  trl- 

angulntion  in 

Sunapee  station,  N.  n 

Sunnyside,  S.  C 

Sunset  station,  Cal 

Susie  Peak  station.  S.  Dnk 

Sweet  (Jum,  Tenn 

Sycamore  Landing.  Md 


T. 


Pa«e. 
112 

80 
48,  40 

91 
100 

34 

89 
155 

Ho 

27 
175 

48 
169 

29 
115 
143 
192 
193 

71-75 
71 
152 
187 
222 
155 
59 
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Talbotton,  Ga 

Talbotton   quadrangle.   On.,   traverse 

in 23-27 

Talbotton  Railway 24 

Tallowbox  station,  Oreg 214-215 

Talraage,  Nebr 69 

Tannen  station,  Oreg 215 

Target  Rock  station,  Colo 193 

Tassel  station.  N.  Y 77 

Taylorsvllle.  Md 60 

tecate  station,  Cnl 187-188 

Tedron  farm.  Ohio 113 

Tennessee,  traverse  in 153-157 

Tennessee- Alabama  line 155,  156 

Terrible  station.  Colo 193 

Texas,  trlangulatlon  In 225-231 

175 

246 

152 

93 

31 

.IS 

31 

107 

33 

210 

141 

106 

149 

36 

16 

193 

103 

101 

13 
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Texas  station,  Ariz 

Thermopolls  station.  Wyo_ 

Thickerty  Creek.  S.  C 

Third  Creek,  N.  C 

Thomsonboro,    111 

Thompsons  Corners,  Md  __ 

Thomasboro,  111 

Thorofare  Swamp.  N.  C  __ 

Tlce.   Ill 

Tiger  Butte  station,  Mont 
Timber  IIllI  station.  Pa  __ 

Timothy.  N.  C 

TIrzah.  S.  C 

Tolono.  Ill 

Tom  Twon.  Ala 

Topeka  station.  Colo 

Topsy.  N.  C 

Trapp.  N.  C 

Traverse,  summary  of 

l^er  State  name. 
Travllah,   Md 
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Trevor.  Wis 168 

Triangle,  N.  C 87 

Trlangulatlon.  summary  of 13 

See  State  name. 

Triumph,  Ohio 119 

Troy,   III 30 

Tunis.  N.  C 102 

Turner,  Ala 14 

Tuscarora  station.  Pa 139 

Tweedy.  Frank,  work  of 188 

Twin  Lakes.  Wis i 165,168 

Twin  station,  S.  Dak 224 
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Ulrlchs  Corners,  Pa 145 

Uncompahgre  station,  Colo 196-197 

Union.   N.   C 103 

Union  Church.  N.  C 90 


Unlontown.    Ky 49,  .'>0 

Unlonvllle.    Md 60 

Unity.    Md 56 

Unity,  N.  C 87 

Upatole,    Ga 24 

Upper  Marlboro,   Md 61.62 

Urbana  quadrangle.  III.,  traverse  ln_  35-38 

Urquhart,  C.  F..  work  of 176 

Usery  station.  Ariz 175-176 
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Vale  Butte  station.  S.  Dak 224 

Vanmeter,    Iowa 39 

Van  station,  Mont 208 

Vance,   N.   C 90 

Vandler,  Ala 17 

Vanhorn  quadrangle.  Tex.,  trlangula- 
tlon In 22.5-231 

Vanhorn  station.  Tex 230 

Varnons.    Ala 18 

Venus,    Tenn 157 

Vermont,   trlangulatlon   In 71-75 

Verona   station,   Mont 20S 

Versailles,  N.     Y 80 

Vienna.     Ohio 135 

Vigo.  Ohio 134 

Vllllers.   N.  Y 85 

Virginia  Butte  station,  Colo 193 

Volant,    Pa 143 


W. 


Wabash   Railway 36.37 

Waconla,   Minn 65 

Wakefield.  N.   Y s6 

Wakefield,    Ohio 128 

Wakelys  camp.  N.  Y 82 

Wales.    Tenn 154.  156 

Wales.    Wis 166 

Walkers  Mill  Creek.  S.  C 152 

Walkersvllle.    Md 55 

Waller.   Ohio 114.132 

Walnut  Creek.  Ohio 113 

Wardlaw.  N.  C 96 

Warmon's  mill,  Md 54 

Warner  station,  Wyo 246 

Warren,   Ohio 131.135 
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Warren    quadrangle,    Ohio,    traverse 

In    129-131 

Washingtonville,  Ohio 120 

Waukesha,    Wis 166.168 

Waukesha  quadrangle.  Wis.,  Irn verse 

in    1 168 

Waverly.   Ohio 132 

Waverly   quadrangle.   Ohio,    traverse 

in  131-134 

Wayzata.    Minn 64 

Webster,  Ohio 126 

Wedeklng  station.  Wis 161 

West   Farmlngton.   Ohio ^^o 

West  Junction.  Ohio 134 

Westpoint,    (;a L«J 

West  Richfield,  Ohio 108 

Westminster,   Ohio 108 

WestviUe,    Ohio 122 

Whale  station.   Cal 188 

Wheelersburg,    Ohio 118 

Whetstone,  N.  C 00 

Whistler.    Ohio 112 

White  Church,  N.   C 00.105.106 

White  Lake,  N.  Y 8.3,84 

White  Lake  Corners,  N.  Y 84 

W^hltes  Ferry  bridge,  Md r»o 

White  Store.  N.  C KM) 

Whltesvllle.    Ga 26 

Whitewater.  WMs 16.3.164 

Whitewater  quadrangle.    Wis.,   trav- 
erse   In 160-170 

Wiggins.  N.  C 00 

Wiggins  station,  Wyo 250 

Wild  Horse  station.  Tex 231 

Wllkesburg,   S.   C 1.V2.  153 

Wlllett,    Ga 23 

Williams,   111 -.-  33 

Williams  Bay.  Wis 163 

W-llllford,  N.   C 101 

Willow  station,  S.  Dak 223 

Wilmot,   Wis 168 
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Wilson,  H.  M.,  work  in  charge  of__   14-170 

Wilson  station,  S.  Dak 223 

Wllsonvllle,   Ala 16. 17 

Wlnbrener,    D.    C,    Landing    No.    2. 

Md 50 

Wind  River  station,  Wyo 251 

Wlnfield.  Md 60 

Wlnfleld  quadrangle,  N.  Y.,  trlangula- 

tlon    In 75-78 

Win  ton   quadrangle,   N.    C,   traverse 

in  101-103 

Wisconsin,  traverse  in 161-170 

Wisconsin,  triangulatlon  In 158-161 

Wisconsin-Illinois  line 166 

Wise  station.  Wyo 245 
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MINERAL  RESOURCES  OF  KENAI  PENINSULA. 


GOLD  FIELDS  OF  THE  TURNAGAIN  ARM  REGION." 


By  Fred  H.  Moffit. 


INTRODUCTION. 
LOCATTOT^  A>ri>  AREA. 

Kenai  Peninsula  (see  Pis.  I,  II,  and  fig.  1)  lies  in  the  most  northern  portion  of  the 
great  upward  bend  of  that  part  of  the  Pacific  coast  line  inclosing  the  Gulf  of  Alaska. 
It  is  about  equally  distant  from  the  western  extremity  of  the  Alaska  Peninsula  and 
from  Portland  Canal,  or  it  may  be  said  to  he  midway  between  the  ends  of  the 
bow.  More  accurately  stated,  all  but  a  few  sc]uare  miles  of  the  most  northern  part 
of  Kenai  Peninsula  lies  between  meridians  148°  and  152®  west  longitude  and  paral- 
lels 59®  and  61®  north  latitude,  its  most  southern  point  being  a  little  more  than  700 
miles  north  of  the  boundary  between  the  United  States  and  Canada.  The  peninsula 
has  an  area  of  approximately  9,000  square  miles.  It  is  bounded  by  Cook  Inlet  on 
the.  west  and  Prince  William  Sound  on  the  east  and  is  nearly  cut  off  from  the  main- 
land on  the  north  by  Tumagain  Arm  and  Portage  Bay.  These  two  bodies  of  water 
are  arms  of  Cook  Inlet  and  Prince  William  Sound,  respectively,  and  are  w»i>arated 
from  each  other  by  a  strip  of  land  12  miles  wide  and  1,000  or  1",100  feet  above  sea 
level  at  its  lowest  point. 

HISTORY. 

EARLY    EXPLOREBH. 

The  region  about  Cook  Inlet  is  historically  one  of  the  most  interesting  in  all 
Alaska.  First  entered  by  Captain  Cook  in  his  search  for  the  elusive  northwest  pas- 
sage, it  later  became  the  scene  of  bitter  strife  between  rival  fur  (*<)m{)anies  and  of  the 
earliest  effort  to  develop  the  unknown  mineral  resources  of  the  vast  area  known  as 
Russian  America.  It  is  not,  however,  the  purpose  of  this  review  to  give  a  detailed 
account  of  the  events  that  occurreil  after  the  discoverv  of  the  inlet  bv  white  men, 
except  in  so  far  as  these  relate  to  the  investigation  or  development  of  the  mineral 
resources  of  Kenai  Peninsula.  Suffice  it  to  say  that  Cook  Inlet,  or  the  (Julf  of 
Kenai,  as  it  was  called  by  the  Russians,  was  visited  in  1778  l)y  Captain  Cook,  who 
spent  some  time  in  exploring  its  shores.  The  names  Turnagain  River  (Arm),  Point 
Possession,  Anchor  Point,  Point  Rede,  Capo  Elizabeth,  and  Barnm  Islands  were  all 
given  by  Captain  Cook,  after  whose  death  the  supi)oeed  river,  by  direction  of  Ix)rd 
Sandwich,  was  named  Cook  River. 


a  An  abHtract  of  this  paper  huH  been  publiNhed,  under  the  title  (i<ihl  l'la<'(Ts  of  TnnmKuin  Ann,  in 
Bull.  U.  8.  Geol.  Survey  No.  259,  1906,  pp.  90-99. 
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The  inlet  was  again  visited  by  English  ships  under  command  of  Portlock  and 
Dixon  in  1786.  These  explorers  remained  for  nearly  a  month,  during  which  time 
they  met  with  considerable  success  in  trading  for  furs  and,  more  important  still  from 
the  standpoint  of  this  report,  made  the  first  discovery  of  coal-bearing  beds  at  Coal 
Bay,  on  the  east  side  of  Port  Graham.  Neglecting  the  Russian  investigations  carried 
on  in  the  development  of  the  Cook  Inlet  fur  trade,  we  may  next  turn  to  the  explora- 
tions made  in  1 794  by  Capt.  George  Vancouver.  His  surveys  were  among  the  most 
valuable  made  on  this  part  of  the  Alaskan  shore  and  resulted  in  substantial  correc- 
tions of  Captain  Cook's  charts,  especially  with  regard  to  latitude.  Before  he  sailed 
from  the  inlet  he  had  determined  the  fact,  long  known  to  the  Russians,  that  its 
waters  did  not  represent  the  mouth  of  a  great  river,  as  Cook  had  supposed,  and  the 
name  Cook  River  was  therefore  changed  to  Cook  Inlet 

MINING. 

Early  mining. — The  first  attempt  to  develop  the  mineral  resources  of  Alaska  was 
made  in  1848  by  P.  P.  Doroshin,  a  Russian  mining  engineer,  who  was  sent  from  St 
Petersburg  by  the  Russian-American  Company  to  examine  Baranof  Island  and  the  Cook 
Inlet  region.  The  locality  which  he  chose  for  investigation  on  Kenai  Peninsula  was 
the  Kenai  River  Valley,  but  although  he  found  gold-bearing  gravels  he  was  not 
successful  in  finding  gold  in  commercial  quantities,  the  product  of  two  seasons'  labor, 
the  summers  of  1848  and  1850,  amounting  to  only  a  few  ounces  of  the  precious  metal. 
Doroshin  himself  says  that  work  was  confined  to  a  tributary  of  the  lower  lake  (Lake 
Skilak)  and  to  two  streams  fiowing  into  the  river  (Kenai  River)  connecting  the 
upper  and  lower  lakes,  and  that  the  quantity  of  gold  obtained  nowhere  exceeded 
0.0000004  of  the  gravels  moved.  Prospecting  was  greatly  hindered  by  difficulties 
encountered  in  ascending  the  river,  by  the  necessity  of  transporting  all  supplies  on 
the  Imcks  of  men,  and  in  one  case  by  forest  fires.  He  further  states  that  while  the 
small  results  cooled  the  ardor  of  the  chief  manager  of  the  Russian-American  Company 
for  gold  seeking,  he  himself  was  convinced  that  gold  was  present  and  hoped  that 
some  other  engineer  might  be  more  fortunate  in  finding  it.« 

One  other  effort  to  profit  by  the  mineral  resources  of  the  region  was  an  attempt, 
made  about  this  same  time,  to  establish  a  market  in  California  for  coal  from  Port 
Graham.  Coal  mining  was  undertaken  by  the  Russian- American  Company  in  asso- 
ciation with  merchants  in  San  Francisco,  but  the  venture  did  not  prove  successful. 
A  further  attcount  of  this  undertaking  will  be  found  in  Mr.  Stone's  accompanying 
paper  on  the  coals  of  Kachemak  Bay  and  vicinity,  page  54. 

Placer  rferelopmenL — The  second  period  in  that  part  of  the  economic  history  of  the 
Kenai  Peninsula  relating  to  its  mineral  resources  begins  with  the  discovery  of  placer 
gold  in  the  Turnagain  Arm  field.  The  exact  year  when  prospecting  began  is  perhaps 
not  known,  but  it  is  said  that  gold  was  found  near  Hope  about  the  year  1888  by  a 
man  named  King,  and  that  the  first  claim  was  soon  afterwards  located  on  Resurrec- 
tion Creek,  2  miles  above  Hoi)e,  by  Charles  Miller.  He  did  not  work  the  ground 
himself,  but  leased  it  to  others,  and  is  reported  to  have  "made  a  good  living  for  ten 
years  and  never  hit  a  lick."     Gold  was  found  near  by,  on  Bear  Creek,  in  1894,  by 

(xeorge  Beatly,  F.  R.  Walcott,  and  Riley.     This  stream  is  said  to  have  been 

worked  by  the  Russians,  but  if  this  l>e  true  such  operations  must  have  taken  place 
later  than  the  time  of  Doroshin,  for  he  expressly  states  that  the  streams  prospected 
by  him  were  tributary  to  what  is  now  known  as  Kenai  River. 

Gold  was  found  on  Palmer  Creek  by  George  Palmer  in  1894.  These  discoveries 
naturally  led  to  prospecting  on  neighboring  streams,  and  in  the  following  year  (1895) 


aPetrof,  Ivan,  Population,  resources,  etc.,  of  Alaaka:  Tenth  Census  of  the  United  States,  vol.  8, 
1884,  p.  78. 
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the  first  stakes  were  driven  on  Mills  Creek  by  S.  J.  Mills,  whose  name  it  bears.  Mr. 
Mills  at  the  same  time  staked  ground  at  the  forks  of  Six  mile  Creek  (also  named  by 
him),  which  has  been  worked  with  profit  to  the  present  time,  but  the  ground  on  Mills 
Creek  was  regarded  with  so  little  favor  by  Mills's  partner,  for  whom  it  was  staked, 
was  so  far  from  supplies,  and  so  difficult  to  reach,  that  no  attempt  was  made  to  work 
it,  nor  was  the  claim  recorded.  Some  time  during  the  following  month  (July,  1895) 
coarse  gold  was  found  on  Mills  Creek  by  Robert  Michaeloon  and  John  Renner,  old 
Yukon  miners,  who  had  been  prospecting  for  quartz  ledges  in  the  mountains  east  of 
Canyon  (.reek  without  success  and  were  returning  to  Hope.  These  two  men,  together 
with  three  others — Albert  Brown,  W.  \V.  Price,  and  H.  C.  Pierce-^taked  ground  on 
Mills  Creek,  July  29,  and  formed  a  company  known  as  the  Polly  Mining  Company. 
Their  claims  included  all  the  stream  between  the  mouth  and  Juneau  Creek,  and  have 
since  proved  to  be  among  the  most  valuable  properties  in  the  Tumagain  field.  In 
July,  1895,  an  assembly  of  miners  from  streams  in  the  Sixmile  drainage  basin  formed 
the  Sunrise  mining  district  and  elected  a  loc^al  recorder.  This  recording  precinct  was 
distinct  from  the  older  Turnagain  Arm  district,  which  included  the  Resurrection 
Creek  drainage  system  and,  later,  the  creeks  north  of  the  arm.  'The  two  precincts 
were  afterwards  imited,  an<l  recently,  much  against  the  desires  and  convenience  of 
those  most  interested,  the  books  of  the  recorder  were  removed  to  Seward,  where 
they  now  are.  Other  discoveries  of  gold  were  made  in  the  Sunrise  district  during 
the  same  year  (1895),  notably  that  on  Lynx  Creek  by  Fred  Smith  and  W.  P.  Powers. 
North  of  the  arm  the  first  gold  was  found  (in  1895)  by  F.  J.  Perry  and  Christopher 
Spillum,  on  California  Creek. 

The  discoveries  on  Mills  and  Canyon  creeks  brought  about  during  the  following 
season  (1896)  the  first  considerable  rush  of  prospectors  to  this  field.  Several  thou- 
sand men,  some  state  the  number  as  high  as  3,000,  are  said  to  have  landed  atTyonok 
en  route  for  Turnagain  Arm  and  Sushitna  River,  while  a  considerable  number  crossed 
by  way  of  Portage  (ilacier  from  Prince  William  Sound.  This  was  the  banner  year 
on  Canyon  Creek,  327  men  l>eing  engaged  in  mining  its  gravels  during  the  summer. 
Crow  Creek,  tributary  to  Crlacner  Creek,  was  also  staked  about  this  time,  but  did  not 
produce  any  gold  till  two  years  later.  A  second  rush  into  the  Turnagain  Arm  field 
took  place  in  1898.  This  was  j)artly  an  overflow  from  the  Yukon  stampede  and  was 
not  entirely  due  to  the  success's  on  Resurrection  and  Sixmile  creeks. 

A  majority  of  the  men  who  first  entered  the  field  (1894-95),  as  well  as  a  few  of 
those  who  took  jiart  in  the  stampedes  of  1896  and  1898,  were  experienced  miners. 
Many  of  them  had  si>ent  years  in  southeastern  Alaska  or  the  Yukon  country  and 
nearly  all  had  mineii  in  the  placer  fields  of  the  West.  On  the  other  hand,  most  of 
the  later  comers  were  inexperience<l  in  any  kind  of  mining  and  many  were  scarcely 
able  to  take  care  of  themselves.  Thousands  of  dollars  worth  of  useless  machinery 
and  supplies  are  said  to  have  l)een  landed  at  Tyonok  for  transfer  to  the  arm,  only 
to  lye  abandoned  or  given  away.  Several  expeditions  si)ent  months  in  hauling  cum- 
bersome and  unsuitable  outfits  through  an  unknown  wilderness  to  localities  which 
none  of  their  members  had  ever  visited  and  jKJssibly  never  had  heard  of  till  they 
reached  Alaska.  Expensive  hydraulic  plants  were  established  for  the  treatment  of 
gravels  that  had  never  been  prospected.  It  is  doubtful  if  there  is  any  other  part  of 
Alaska  where  time  and  money  have  been  wasted  in  a  mure  enthusiastically  ignorant 
manner  or  concerning  which  stoc^kholders  in  mining  companies  have  been  more 
utterly  misled  than  some  places  on  the  Kenai  Peninsula.  The  fitdd  did  not  justify 
the  presence  of  any  such  numbers  as  came,  and  disappointment  was  the  only  result 
possible  for  most  of  them.  Such  conditions  could  j)rodnce  only  a  fei  ling  of  distrust 
in  the  minds  of  those  who  had  money  to  invest  in  mining  enterj)rises,  and  hinder, 
in  a  serious  way,  the  development  of  a  field,  many  parts  of  which  have  since  been 
worked  with  profit,  and  which  without  doubt  still  ccmtains  valuable  gold  deposit*. 
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EXPLORATION   AND   SCIENTIFIC   INVESTIGATION. 

Early  exploration. — The  presence  of  sea  otter  and  salmon  in  the  waters  of  Cook 
Inlet  and  the  growth  of  a  profitable  fur  trade  with  natives  from  the  interior  had  led 
very  quickly  to  acquaintance  with  a  narrow  strip  of  land  bordering  the  inlet,  but 
until  the  discovery  of  gold  in  commercial  quantity  little  was  known  of  the  mountains 
back  from  its  shores.  After  the  purchase  of  Alaska  by  the  United  States,  American 
companies  continued  the  fur  trade,  establishing  stations  at  various  points.  Their 
agents  endeavored  to  gather  all  the  data  relating  in  any  way  to  the  commercial  pos- 
sibilities of  the  country,  including,  of  course,  the  positions  and  descriptions  of  routes 
and  trails.  From  time  to  time,  also,  exploring  parties  sent  out  by  different  depart- 
ments of  the  United  States  Government  visited  the  inlet  and  collected  in  various 
ways  information  on  which  much  of  our  knowledge  of  the  geography  and  natural 
resources  of  the  region  is  based. 

Among  the  more  prominent  of  those  contributing  to  a  knowledge  of  the  geology 
several  names  should  be  mentioned.  Baron  von  Wrangell,  for  a  time  manager  of 
the  Russian-American  Ck>mpany's  interests  in  Alaska,  gave  an  account,  among  other 
things,  of  the  volcanoes  along  the  west  shore  of  Cook  Inlet  and  the  coal  beds  of  Port 
Graham. «  Wosnesenski,  who  spent  several  years  in  Alaska  at  the  expense  of  the 
Imperial  Academy  of  Sciences  of  St.  Petersburg,  also  visited  the  coal- bearing  beds  of 
Kachemak  Bay. 

Heer**  described  the  fossil  plants  collected  at  Port  Chatham  by  Furuhjelm. 
Grewingk  <^  published  a  geologic  map  of  the  shore  line  of  southern  Alaska  and  a 
geologic  section  along  the  coast  of  Kenai  Peninsula  from  Kachemak  Bay  to  Kasilof 
River,  based  on  data  furnished  by  Wosnesenski  and  others. 

Among  later  writers.  Dr.  William  H.  T>a\\d  published  the  first  comprehensive 
statements  on  the  coals  of  Kachemak  Bay  and  Port  Graham  as  well  as  a  description 
of  the  Kenai  beds  in  which  they  occur.  Dr.  G.  F.  Becker  ^  published  a  repert  on 
the  gold  deposits  of  Alaska,  in  which  the  then  recently  discovered  gold  placers  on 
Turnagain  Arm  were  mentioned.  The  work  of  Messrs^.  Dall  and  IV^cker  in  1895 
was  one  of  the  first  investigations  in  Alaska  undertaken  by  the  United  States 
Geological  Survey.  In  1898  Mr.  Mendenhall,/  also  of  the  Survey,  made  a  hasty  trip 
across  the  peninsula  from  Resurrection  Bay  to  Sunrise,  and  in  the  following  year 
pulilished  the  mont  reliable  map  of  the  region  available  since  that  time.  This 
journey  was  part  of  the  exploratory  work  of  a  party  under  the  command  of  Capt. 
E.  F.  (ilenu,  who  was  sent  by  the  War  Department  to  discover,  if  possible,  a  practi- 
cable route  from  Cook  Inlet  to  the  Tanana. 

Thus  many  of  the  major  feuturcH  of  portions  of  the  region  were  leanie<l,  while  here 
and  there  le^^s  prominent  facts  were  brought  to  light  through  the  wanderings  of 
prospecttors  and  hunters. 

Invedujation,  in  1904. — These,  then,  were  the  conditions  when  in  the  early  part 
of  the  year  1904  it  was  decicled  to  send  a  reconnaissance  party  from  the  Unite<l 
States  Geological  Survey  into  the  region  betwc^en  Cook  Inlet  and  Prince  William 
Sound,  known  as  the  Kenai  Peninsula.     The  purpose  of  this  party  was  twofold,  first, 
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to  prepare  a  topographic  map,  and,  second,  to  make  a  geologic  reconnaissance  of  the 
region  visited.  The  important  area  to  be  studied  was  the  Turnagain  Arm  placer 
gold  field,  but  in  addition  it  was  desired  to  map  as  much  of  the  peninsula  as  cinmm- 
Btances  would  permit,  and  especially,  if  sufticient  time  remained  after  the  completion 
of  the  more  important  work  on  the  gold-producing  creeks,  to  make  a  hasty  journey 
through  the  central  portion  of  the  peninsula  from  Turnagain  Arm  to  Kachemak  Bay, 
in  order  to  locate  and  map  the  several  large  lakes  there  which  were  known  to  the 
early  Russian  traders.  The  topographic  work  was  placed  in  the  hands  of  Mr.  E.  G. 
Hamilton,  while  the  tat^k  of  visiting  the  gold-producing  creeks  fell  to  the  writer,  who 
had  charge  of  the  expedition.  In  addition  to  the  two  members  just  named  the  party 
consisted  of  J.  W.  Bartlett,  chief  packer,  J.  G.  De  Forest,  R.  A.  Hamilton,  Court 
Benton,  and  Beni.o  Alexander.  Three  of  these  men  had  had  previous  experience 
in  Alaskan  work,  and  all  were  valuable  members  of  the  party.  To  their  willing  aid 
at  all  times  the  succer^s  of  the  expedition  is  largely  due.  The  writer  wishes  to  take 
this  opportunity  to  express  his  obligation  also  to  the  many  men  whose  hospitality  he 
has  shared,  or  who  have  furnished  him  with  aid  or  information  during  his  season's 
work  on  Kenai  Peninsula. 

The  necessary  provision  and  camp  equipment  for  the  work  of  the  party  during  the 
summer  was  secured  in  Seattle.  Ten  horses  were  taken  and  supplien  for  four  months' 
work,  since  it  seemed  probable,  from  previous  experiencis  that  a  longer  working 
season  would  be  possible  on  Kenai  Peninsula  than  in  the  more  northerly  portions  of 
Alaska.  A  part  of  these  provisions  was  sent  to  Seward  for  imnieiliate  use  during 
the  first  part  of  the  work,  while  the  remainder  was  shipped  to  Sunrise,  on  Turnagain 
Arm,  where  the  party  was  expected  to  arrive  about  July  1.  The  expe<lition  sailed 
from  Seattle  May  22  on  the  steamer  James  Dollar ,  in  company  with  a  sei^ond  Geolog- 
ical Survey  i>arty  in  charge  of  G.  C.  Martin,  with  whom  were associate<l  T.  W.  Stanton 
and  R.  W.  Stone.  This  party  expected  to  make  a  geologic  study  of  the  coal  and 
oil  fields  of  the  southern  part  of  Kenai  Peninsula  and  the  eastern  ])art  of  Ala.<ka 
Peninsula.  Mr.  Stone's  rei)ort  on  the  coal  fields  of  Kachemak  Bay  and  Port  Crraham 
fonus  a  part  of  this  bulletin  (see  pp.  53-73). 

A  landing  was  made  at  Seward  May  29  and  camp  was  pitched  on  the  Iwach.  The 
plan  of  operation  was  to  begin  topographic  mapping  and  geologic  investigation 
at  Resurrection  Bay,  thence  to  carry  it  northward  across  the  eastern  side  of  the 
peninsula  to  the  gold  fields  of  Turnagain  Arm,  and  finally  to  close  the  seas<m's  labor 
by  a  trip  along  the  foothills  of  the  Kenai  Mountains  to  Kachemak  Bay.  It  was 
desired,  if  weather  conditions  j>ermitted,  to  begin  a  system  of  triangulation  which 
could  be  carried  along  with  the  topographic  work,  and  thus  establish  the  Ux^ation 
of  Joints  to  which  later  topographic  work  about  Cook  Inlet  could  be  tied.  The 
work  of  triangulation  on  Resurrection  Bay  proved  impracticable,  however,  and  had 
to  l^e  given  up  because  of  fogs  and  cloudy  weather.  Eight  days  were  spent  in  map- 
ping the  region  about  Resurrection  Bay,  the  work  being  dcme  chiefly  by  boat  and 
l)eing  interrupted  by  fretjuent  rains. 

Leaving  Seward  the  party  j)roceeded  nofthward  by  way  of  Salmon  Creek  and  Snow 
River  to  Kenai  Lake,  where,  procuring  a  boat,  sevenil  days  were  spent  in  nmpj>ing 
the  shore  lines  and  in  making  a  second  attempt  to  carry  out  the  ])lan  of  triangulation. 
This  latter  effort,  however,  met  with  no  l^etter  hucccks  than  the  first  at  Seward,  and 
the  plan  was  finally  given  up  entirely.  leaving  the  lake  the  party  followed  Trail 
Creek  to  the  mouth  of  Johnson  Creek,  an<l,  a.s<'ending  the  latter  stream,  crossed  over 
the  divide  to  the  head  of  Bench  Creek.  Bench  Creek  UhI  to  the  east  fork  of  Sixinile 
Creek,  and  camp  was  finally  made  about  July  1,  near  the  mouth  of  Canyon  Creek,  at 
"the  forks."  Provisions  having  iK'on  replenished  from  the  supply  at  Sunrise,  the 
party  proceeded  southward  to  Mills  Creek,  thence  to  (Quartz  Creek,  and  crosse<l  the 
high  divide  between  Summit  and  P^ast  creeks  to  the  head  of  Resurrection  Creek 
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Valley.  After  examining  the  pla(!er  deposits  in  this  valley  the  party  returned  to 
Sunrise.  It  was  then  necessary  to  change  the  mode  of  traveling,  for  it  was  fouiKi 
impracticable  to  take  horses  around  the  head  of  Tumagain  Arm.  A  l)oat  was  there- 
fore procured,  by  which  the  streams  east  of  Sunrise  on  both  sides  of  the  arm  were 
reached.  An  examination  of  the  })lacer  gold  deiK)sits  on  Crow  Creek  completed  the 
work  in  this  region  and  the  party  retunuHl  to  Sunrise,  where  the  horses  were  again 
procured  and  the  necessary  preparations  for  the  final  part  of  the  season's  work  were 
made.  From  Sunrise  the  route  lay  southward  to  I^ke  Kenai  and  down  Kenai  River 
to  the  lower  end  of  Lake  Skilak.  It  was  intended  to  follow  the  foothills  of  the  Kenai 
Mountains  from  Lake  Skilak  to  Lake  Tustumena,  from  which  place  it  was  thought 
that  the  east  shore  of  Kachemak  Bay  and  Homer  could  be  reached  with  little  diffi- 
culty. However,  freezing  weather  and  the  increasing  scarcity  of  feed  for  the  horses 
forced  the  abandonment  of  this  plan,  and  the  party  nioved  directly  westward  across 
the  Kenai  Flats  to  the  town  of  Kenai.  Two  days  later  a  steiinier  arrived  for  Seldovia, 
at  which  place  the  party  landed  September  29.  The  lal)ors  of  the  field  season  were 
completed  by  ten  days*  work  along  the  southern  shore  of  Kachemak  Bay,  and  the 
party  embarked  from  Seldovia  October  18,  arriving  in  Seattle  November  6.  During 
this  trip  of  more  than  five  months'  duration  an  area  of  slightly  more  than  1,600  square 
miles  was  mapped  toix)graphically,  all  the  i)roducing  gold  placers  of  the  peninsula 
were  visited,  and  a  geologic  reconnaissance  was  carried  over  the  whole  area. 

TOPOGRAPHY. 
SHORE  LINE. 

Kenai  Peninsula  possesses  a  shore  line  more  than  a  thousand  miles  long  (PL  I  and 
fig.  1),  an  unusual  length  relative  to  its  area  and  more  remarkable  because  of  its 
diversity.  The  outline  of  the  whole  southeastern  coast  from  Portage  Bay  to  Kache- 
mak Bay  is  exceedingly  irregular,  deei»  indentations  and  projecting  land  masses, 
together  with  numerous  islands,  giving  it  a  very  broken  appearance.  Steep  moun- 
tains, with  rugged  tops  and  with  slides  scarred  ])y  snowslidi\s  or  landslides,  rise  abruptly 
from  the  water's  edge  and  give  to  the  landscape  an  aspect  that  is  at  once  grand  and 
forbidding. 

Of  the  numerous  bavs  which  indent  the  coa.st  of  the  Patnfic  and  of  Prince  William 
Sound  one  only,  Resurrection  Bay,  gives  direct  access  to  the  interior  of  the  penin- 
sula. This  bay,  the  Voskresenskaiu,  or  Sunday,  Bay  of  the  Russians,  is  about  10 
miles  long  an<i  affords  an  excellent  harbor,  j)rotected  on  all  sides  and  open  through- 
out the  year,  for  which  rea.«on  it  was  chosen  as  the  southern  terminal  of  the  new 
railroad  now  under  construction. 

Portage  Bay,  in  Prince  William  Sound,  furnishes  a  means  of  communication 
l)etween  tlie  upj)er  part><  of  the  sound  and  Cook  Inlet.  The  portage  over  the  glacier, 
though  somewhat  st( cp  on  the  eastern  side,  is  not  difficult  in  favorable  weather.  It 
was  made  known  to  the  Russians  by  the  Indians,  who  traveled  it  long  before  the 
(!oming  of  white  men,  and  wjis  used  >)y  many  of  the  earlier  j)rospector8  in  entering 
the  Tnniagain  Arm  gold  lield. 

The  other  larger  bays  f)n  the  Pacific  side,  Aialik,  Nuka,  and  Port  Dick,  offer 
anchonige  and  protection  from  wind  and  waves,  but,  since  they  are  cut  off  from  the 
interior  by  high  mountains,  can  hardly  be  of  great  future  importamx?  unless  valuable 
nnning  ])roperties  are  developecl  in  their  innnediate  vicinity.  Port  Chatham  and 
Port  Graham,  or  English  Bay,  on  the  Cook  Inlet  coast,  were  known  and  used  by  the 
Russians  and  at  the  present  time  often  afford  protection  during  stormy  weather  to 
the  boat.<«  sailing  these  waters.  Seldovia  Bay,  still  farther  north,  is  entered  by  large 
vessels  and  is  the  place  wh(?re  mail  and  freight  destine*!  for  the  upi)er  settlements  on 
Cook  Inlet  are  transferred  to  the  small  steamer  making  that  run. 
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The  ragged  coast  line  characteristic  of  the  Pacific  side  continues  around  the  southr 
em  end  of  the  peninsula  and  northward  into  Kacheniak  Bay,  where  it  gives  place  to 
a  coast  line  of  entirely  different  character. 

Beginning  with  the  north  shore  of  Kachemak  Bay  and  extending  up  the  west  side 
of  Kenai  Peninsula  to  Gull  Rock,  on  Turnagain  Arm,  the  coast  is  marked  by  a  line 
of  steep  bluffs,  without  pronounced  indentations,  and  only  oi!ca8ionally  broken  by 
stream  channels.  The  bluffs  reach  their  highest  elevation  in  the  vicinity  of  Homer 
and  Kachemak  Bay  and  gradually  decrease  in  height  toward  the  north.  The  uncon- 
solidated gravels  of  the  bluffs  along  some  parts  of  the  east  side  of  Cook  Inlet  are 
gradually  undermined  by  the  waves,  in  consequence  of  which  minor  variations  in 
the  shore  lines  have  taken  place  in  very  recent  times.  There  is  deep  water  at  Homer 
Spit  and  along  the  southern  side  of  Kachemak  Bay,  but  the  north  side  and  upper  end 
become  a  broad  nmd  fiat  at  low  tide.  Large  vessels  also  find  anchorage  at  Fire 
Island,  in  the  upi)er  end  of  Cook  Inlet,  while  light-draft  vessels  may  enter  Turnagain 
Arm  and  the  mouths  of  Kenai  and  Kasilof  rivers  at  high  tide.  Besides  these,  how- 
ever, there  are  no  harbors  on  the  Cook  Inlet  side  of  Kenai  Peninsula  for  either  large 
or  small  steamers.  The  mouths  of  Kenai  and  Kasilof  rivers  are  piarked  by  sand 
bars  or  mud  flats  that  extend  for  long  distances  into  the  inlet,  and  familiarity  with 
the  channels  JH  nec^essary  in  order  to  navigate  the  streams  safely. 

The  shore  of  Turnagain  Arm  resembles  that  of  the  southern  coast  of  the  peninsula, 
in  that  the  mountains  on  either  side  rise  abruptly  from  the  water.  At  low  tide  the 
arm  becomes  a  wide  mud  fiat  crossed  by  stream  channels  whose  positions  are  never 
fixed,  but  migrate  yearly  from  one  place  to  another  ( PI.  III).  This  fiat  has  a  gradual 
westward  slope,  and  the  high  tides  that  are  so  dangerous  near  the  entrance  of  the 
arm  barely  reach  its  eastern  end.  The  whole  of  the  Cook  Inlet  region  is  remarka- 
ble for  its  tides,  whose  swift  currents  often  proved  disastrous  to  the  crazy  craft  of  the 
early  Russian  traders,  and  have  more  than  once  caused  the  loss  of  life  and  property 
in  recent  years.  A  difference  of  32  feet  between  high  and  low  tide  was  measured  at 
Homer  wharf,  near  the  mouth  of  Kachemak  Bay,  and  the  writer  was  told  that  a  dif- 
ference of  52  feet  had  been  observed  near  the  entrance  to  Knik  Arm. 

RELIEF. 

The  relief  of  Kenai  Peninsula,  like  its  shore  line,  presents  two  widely  differing 
features.  In  fact,  the  fonn  of  its  shore  line  results  from  differences  in  the  relief  of 
its  land  surface.  Much  the  larger  portion  of  the  peninsula  is  a  region  of  high  moun- 
tains with  rugged  summits  and  deeply  cut  valleys  (fig.  1 ).  This  mountainous  region 
occupies  the  eastern  part  of  the  peninsula  and  makes  up  approximately  three-fourths 
of  the  total  area.  Like  the  peninsula  itself,  the  mountainous  area  is  widest  (60  to  70 
miles)  in  the  north,  its  width  gradually  decreasing  toward  the  southwest,  until  near 
Seldovia  it  is  reduced  to  not  more  than  20  miles.  The  remaining  fourth  includes  the 
broad  plateau  extending  along  the  whole  western  side  from  Kachemak  Bay  to  Turn- 
again  Arm.  This  plateau  is  about  25  miles  wide  and  slopes  gently  northward  from 
the  high  table-land  back  of  Homer  to  the  Chickakx^n  Flats,  south  of  the  arm,  or  from 
an  elevation  of  about  1,800  feet  on  the  south  to  an  elevation  of  about  50  feet  on  the 
north.  The  surface  is  slightly  undulating,  is  dotte<i  with  numerous  small  ponds  or 
swamps,  and  is  crossed  by  winding  streams.  Stunted  growths  of  timber,  chiefiy 
sj)ruce  and  poplar,  are  interspersed  with  marshy  areas,  and  a  thick  carpet  of  moss 
covers  much  the  greater  part  of  the  r^ion. 

The  Kenai  Mountains  reach  an  elevation  of  as  much  as  6,000  or  possibly  7,000  feet 
in  the  north,  but  are  not  so  high  in  the  south.  The  axis  of  the  chain  lies  well  toward 
the  eastern  side  of  the  peninsula  and  thereby  gives  rise  to  peculiarities  of  drainage 
which  will  be  referred  to  later.  Numerous  glaciers  originate  in  the  higher  portions 
of  the  range  and  several  approach  within  short  distances  of  the  coast,  where  the 
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di'brig  brought  down  liytlit;  k-e  foniiB  broad  flais,  crossed  liereaiid  there  by  the  evei^ 
Hhiftin);  watcrcuiin'eif.  It  haH  been  Hiid  that  the  mouiitaina  are  peculiarly  ru^D^I, 
but  an  (exception  istiiund  in  the  smoother  rounded  hilltops  north  of  Keciai  Kiverand 
cart  of  the  up|>er  part  of  Resurrection  Creek.    As  will  he  seen  later,  the  appearance 


,,sh(.wliisplal..aUBml 
rii  ixirrioiix,  nml  s-M 
IK  ret-enllv  ehiuifriii  th 


iif  lluuw  niijiintaiiiH  has  l>ef  n  mikdifiitil  by  |[lacia(ion  more  profound  in  its  effects  titan 
anv  that  look  jdai-e  to  the  Hoiith. 

DBAIXAGE. 

Owing  to  the  fact  that  thi'  axis  of  tlie  Kcnai  Mountains  is  close  to  the  eastern  or 
soiUheaeterii  side  of  the  peninsula,  tiie  <lrainage  is  principally  toward  the  west  and 
norlli,  while  the  Etreams  flowing  into  the  Padfie  and  Trlnce  William  Sound  are  short 
(PI.  II).  The  two  iHi^est  streams  of  tlie  peninsula,  considering  the  volume  of  water 
which  tliey  i-arry,  are  Kenai  and  Kasilof  riverp,  which  flow  into  Cook  Inlet  within  a 
rihort  ilifiami;  oleach  other.     Both  riversdraiu  large  lakes  aJid  both  receive  no  email 
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port  of  their  waters  from  melting  glacial  ice,  as  is  evident  from  their  white  appearance, 
due  to  rock  flour  carried  in  suspension.  The  Kenai  River  system  is  much  the  l<»nger 
of  the  two.  The  upper  part,  known  as  Snow  River,  is  a  glacier-fed  stream  rising  in 
the  mountains  bordering  the  west  side  of  Prince  William  Sound.  It  is  about  10  miles 
long  and  flows  into  the  upper  end  of  Lake  Kenai,  which  has  a  length  of  22.5  miles 
and  is  merely  a  widening  of  the  stream  due  to  the  deposition  of  gravels  in  the  valley 
at  its  lower  end.  The  i>ortion  of  Kenai  River  l)etween  the  upper  and  lower  lakes, 
Kenai  and  Skilak,  is  16  miles  long.  For  a  distance  of  several  miles  below  Kenai 
Lake  the  grade  is  gentle  and  the  water  quiet,  but  as  the  stream  approaches  the  lower 
lake  the  swiftness  of  its  current  incn>ases,  and  at  one  point  the  channel  contracts  to 
a  narrow  rock- walled  canyon.  From  I^ke  Skilak  to  Cook  Inlet  the  stream  meanders 
widely,  forming  a  series  of  bends  and  oxbows,  whose  t4)tal  length  of  53  miles  is 
more  than  50  i)er  cent  greater  than  the  distance  directly  from  the  lake  to  tlu^  mouth 
of  the  river.  From  the  mouth  of  the  middle  river  (the  portion  l)etween  the  lakes) 
to  the  head  of  the  lower  river  the  distance  is  14.5  miles,  and  the  length  of  the  lower 
river  is  53  miles,  thus  making  the  total  length  of  the  stream,  including  Snow  and 
Kenai  rivers  and  the  lakes,  116  miles. 

The  grade  of  the  lower  river  is  not  great;  the  highest  tides  reach  a  point  15  miles 
above  the  town  of  Kenai,  and  there  is  no  swift  water  below  Moose  River.  The  rap- 
ids, about  2  miles  above  Moose  River,  are  somewhat  dangerous  for  boats  in  time  of 
low  water,  because  of  numerous  bowlders  in  the  channel. 

Kasilof  River,  draining  Lake  Tustumena,  the  largest  body  of  fresh  water  on  the 
peninsula,  is  much  shorter  than  lower  Kenai  River  and  is  not  so  crooked,  but, 
like  it,  possesses  a  low  grade,  so  that  small  boats  are  taken  with  little  difficulty 
from  the  cannery  at  the  mouth  to  the  lake.  These  two  rivers  have  long  been  used 
as  highways  by  the  natives,  who  ascend  them  in  bidarkas,  and  who  at  one  time 
inhabited  a  number  of  villages  along  their  banks  and  on  the  shores  of  the  lakes 
drained  by  them.  Lakes  Skilak  and  Tustumena  lie  on  the  borderland  between  the 
Kenai  Mountains  and  the  flat  country  west  of  them.  Lake  Skilak  has  a  total  length 
of  16  miles  and  a  maximum  width  of  4  miles  and  is  about  386  feet  above  sea  level. 
The  eastern  half  of  the  lake  is  surrounded  by  high  mountains  which  give  place  on 
the  west  to  the  low,  rolling  hills  of  the  Kenai  Plateau. 

Lake  Kenai,  as  has  been  stated,  has  a  length  of  22.5  miles,  a  maximum  width  of 
only  1.5  miles,  and  an  elevation  of  435  feet.  Its  peculiar  form  will  be  best  under- 
stood by  referring  to  the  map  (PI.  II).  The  mountains  rise  abruptly  from  the  water 
and  are  strewn  with  debris  from  the  upper  slopes,  so  that  traveling  along  the  shores 
is  difficult.  Lakes  Kenai  and  Skilak  are  commonly  known  to  the  miners  of  Turna- 
gain  Arm  as  Upper  and  Lower  Kenai  lakes. 

Lake  Tustumena  was  not  visited  by  our  party,  but  is  reported  to  be  35  miles  long 
and  about  9  miles  wide.  One  or  two  large  glaciers  and  a  number  of  short  streams 
drain  into  it. 

Besides  the  two  rivers  previously  described,  two  smaller  streams,  Chickaloon  and 
Indian  rivers,  cross  the  upper  part  of  the  Kenai  Plateau.  These  two  streams  flow 
toward  the  north  and  empty  their  waters  into  Chickaloon  Bay,  the  western  end  of 
Turnagain  Arm.  In  addition  to  tho^*e  named,  a  number  of  minor  streams  drain  the 
numerous  small  lakes  and  ponds  of  the  plateau  and  find  their  way  into  Cook  Inlet  or 
Kachemak  Bay. 

The  streams  of  the  Pacific  and  Prince  William  Sound  slopes  are  short,  none  of 
them,  with  the  exception  of  Resurrection  River,  being  over  10  or  at  the  most  15 
miles  long.  They  occupy  steej),  narrow  valleys  and  often  descend  from  the  moun- 
tain sides  to  the  sea  in  a  series  of  waterfalls.  The  waters  of  many  of  these  are 
derived  in  part  from  glaciers  or  melting  snows  and  consequently  vary  greatly  in 
quantity  at  different  seasons  of  the  year.  Resurrection  River  is  V)etween  20  and  25 
miles  long.     It  rises  in  the  mountains  southwest  of  the  northward  bend  in  I^ke 
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Kenai  and  flows  through  a  wide  gravel-floored  valley  to  tlie  head  of  Reearrection 
Bay.     Its  waters  are  derived  partly  from  melting  glacier  ice. 

The  principal  streams  flowing  into  the  eastern  half  of  Tumagain  Arm  are  Resur- 
rection Creek,  Sixmile  Creek,  and  Glacier  Creek.  These  all  have  a  general  northerly 
direction  and  carry  considerable  water;  but  as  they  lie  within  the  placer  gold  field, 
whose  drainage  will  be  described  in  greater  detail  in  the  section  on  economic  geology, 
they  are  merely  mentioned  here. 

GENERAL   GEOLOGY. 

Lack  of  variety  is  a  noticeable  feature  of  the  rocks  found  throughout  a  laige  part 
of  Kenai  Peninsula  and  is  especially  apparent  in  hasty  reconnaissance  work,  where 
there  is  little  opportunity  to  study  details. 

SEDIMENTARY  ROCKS. 

DISTRIBUTION. 

In  order  to  present  a  clearer  idea  of  the  roc^ks  and  their  general  relationships,  a 
brief  r^sum^  of  the  known  facts  concerning  them  will  first  l)e  given,  after  which  the 
various  lithologic  units  will  he  described  at  greater  length.  These  units  are  partly 
of  sedimentary  and  partly  of  igneous  origin,  the  former  being  here  divided  into  five 
groups,  whose  chief  characteristics  are  described  below: 

1.  The  central  and  northern  Kenai  Mountains  are  made  up  principally  of  inter- 
bedded  gray,  black,  or  bluish-black  slates  and  gray  arkoses,  i)08se8sing,  as  a  whole,  a 
remarkably  uniform  appearance  and  ooitiposition;  Interstratified  with  the  slates 
and  arkoses  are  occasional  conglomerate  and  quartzite  beds,  but  these  do  not  form 
any  considerable  part  of  the  mountain  mass  and  are  irregular  in  their  occurrence. 
Locally  the  series  is  cut  by  granitic  dikes.  This  succession  of  sedimentary  beds 
includes  the  oldest  known  rocks  of  the  peninsula,  and,  although  its  age  is  not  defi- 
nitely known,  is  referred  to  the  upj)er  Paleozoic.  It  was  named  the  Sunrise  *'  series" 
by  Mendenhall.^ 

2.  South  of  Kachemak  Bay  the  Kenai  Mountains  near  the  coast  are  made  up 
chiefly  of  contorted  red  and  green  cht^rti;!  and  green  diabase,  cut  by  light-colored 
porphyritic  dikes  (PL  IV,  B).  The  relation  of  these  rocks  to  the  Sunrise  '* series" 
is  not  known,  but  Stanton  refers  them  tentatively  to  the  Triassic. 

3.  At  various  localities  along  the  coast  from  Kachemak  Bay  to  Port  Graham  are 
beddeil  fragmental  rocks  ranging  from  fine-grained  tuffs  to  agglomerates,  tilted  and 
slightly  folded  but  much  less  altered  than  the  cherts  on  which  they  are  believed 
to  have  been  deposited  unconforinably.  They  are  fosailiferous  and  on  the  evidence 
of  the  organic  remains  found  in  them  are  considered  to  be  of  lower  Jurassic  age. 

4.  The  upper  member  of  the  list  of  l^edded  sedimentary  rocks  is  a  succession  of 
sandstones  and  shales,  with  interbedded  coal  seams,  which  overlies  the  lower  Jurassic 
unconformably  and  forms  the  wfiole  northern  coast  line  of  Kachemak  Bay  and  the 
eastern  coast  line  of  Cook  Inlet  as  far  north  aa  Cape  Kasilof.  Isolated  masses  of 
these  rocks  also  occur  at  various  points  on  the  south  shore  of  the  bay.  These  beds, 
while  slightly  folde<l  and  sometimes  faulted,  are  not  always  thoroughly  consolidated. 
They  were  describe<i  by  Dall  and  furnish  the  ty[)e  exposures  of  his  so-called  Kenai 
beds,  which  he  referred  to  the  Miocene,  bu^  which  are  now  considered  to  be  of  late 
Eocene  age. 

5.  Finally,  the  Kenai  Plateau  is  overlain  unconformably  by  thick  deposits  of 
silts,  sands,  and  gravels,  which  extend  also  into  the  valleys  of  the  Kenai  Mountains. 
At  the  mouth  of  Kenai  River  the  gravel  bluffs  are  between  75  and  100  feet  above  tide, 
but  farther  east  the  gravels  in  some  of  the  valleys  reach  an  elevation  of  nearly  2,000 

aMendenhall.  W.  C.  Reconnaissance  from  Resurrection  Bay  to  Tanana  River,  Alaska,  in  1898: 
Twentieth  Ann.  Rr      !^  S.  Geol.  Survey,  pt.  7, 1900,  p.  305. 
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feet.    These  gravelfl  are  lai^ly  of  glacial  origin,  and  were  laid  down  before  the 
retreating  ice  front 

The  geologic  column  of  Kenai  Peninsula  therefore  includes  the  8uppo8e<Uy  Paleo- 
zoic Sunrise  "series/'  red  and  green  cherts  of  probable  Triassic  age,  lower  Jurassic 
sediments  of  the  Seldovia  region,  and  the  Eocene  Kenai  beds  which  form  the  tilted 
plateau  at  the  foot  of  the  Kenai  Mountains.  To  these  must  be  added  the  surficial 
deposits  of  Pleistocene  and  Recent  time.  This  succession  is  represented  in  the 
following  table: 

Geologic  column  of  Kenai  Peninsula, 


Age. 


Period. 


Epoch. 


RemarlcM. 


Cenosoic 

Quaternary 

Tertiary 

Pleistocene 

Eocene  or  Oligo- 
cene. 

Silt,  gravel, and  sand  of  the  Kenai  Plateau  and 
high  grayelH  found  in  the  yaileyn  of  Kenai 
Mountains. 

Vnconjormily. 

Kepai  formation. 

Unci/nformUy. 

Lower  Juramic  beda  of  Seldovia  Rav. 

fJurasBlo 

Meaitxoic 

Pre>Jurajnic  (Tri- 
aaslc?). 

VnconfarmUy. 

Chert  beds  of  Kachemak  Bay.  eU;. 

Pftlcozolc(?) ... 

Sunrise  "Heries." 

SUNRISE    ''series.'' 


OocuiT«ice.— The  slates  and  arkoses  of  the  Sunrise  ** series"  form  the  mass  of  the 
Kenai  Mountains  in  the  middle  and  northern  part  of  the  peninsula.  Toward  the 
south  they  give  place  partly  or  wholly  to  other  rocks,  some  se<limentary,  some  igne- 
ous, which  will  be  described  later  in  the  portion  of  this  paper  dealing  with  the 
Kachemak  Bay  and  Port  Graham  regions  (pp.  19-25). 

Character. — The  slates  are  usually  fine  grained  and  often  possess  a  cleavage  so  well 
developed  that  in  some  localities  it  is  possible  to  break  them  into  thin  plates  like 
roofing  slate.  Locally  they  are  schistose.  The  arkoses  are  composed  chiefly  of  angu- 
lar fragments  of  quartz  and  feldspar,  derived  from  the  disintegration  of  the  rocks  of 
an  ancient  land  mass.  Under  the  microscope  the  particles  are  seen  to  be  remarkably 
fresh,  indicating  that  the  weathering  of  the  original  rocks  was  rapid,  and  that  from  a 
geologic  point  of  view  the  period  during  which  they  accumulated  was  short.  They 
differ  greatly  in  the  size  of  their  particles;  some  l)eds  are  of  uniform  grain,  while 
others  show  coarse  material  in  a  finer  ground  mass  and  approach  the  conglomerates 
in  structure.  Flat  pieces  of  slaty  rock,  or  even  bowlders,  appear  in  Home  tels,  but 
these  do  not  resemble  the  rounde<i  pebbles  of  the  typical  conglomerates  and  do  not 
form  so  large  a  proportion  of  the  bed.  The  whole  rock  series  is  closely  folded,  and 
the  arkoses  as  well  as  the  slates  show  cleavage,  which,  however,  is  much  less  well 
developed  in  the  former  than  in  the  latter.  Jointing  is  more  noticeable  in  the 
arkoses  than  in  the  slates,  and  divides  them  into  irregular  angular  blocks  that  are 
readily  displaced  by  frost  and  ice.  These  blocks  are  conspicuous  in  the  talus  slopes 
below  arkoee  ledges.  LArge  blo<;ks  in  the  stream  channefls  are  more  generally  arkose 
than  slate. .  This  is  probably  due  in  part  to  the  better  developtnl  jointing  of  the 
arkoses,  and  in  part  to  planes  of  weakness  in  the  slates  resulting  from  their  more 
perfect  cleavage,  which  allows  them  to  be  broken  up  more  easily. 

The  general  strike  of  the  sedimentary  beds  in  the  vicinity  of  Resurrection  Bay  is 
about  N.  10®  E.,  but  in  going  northward  toward  Turnagain  Arm  it  was  found  that, 
aside  from  local  variations,  the  strike  gradually  becomes  more  easterly  and  suddenly 
reaches  a  maximum  easterly  deviation  on  the  north  shore  of  the  eastern  end  of  the 
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anil,  where  a  strike  of  N.  W-TO"  E.  prevails.  The  etrike  of  the  cleavage,  however, 
which  near  Kesurreiition  Bay  is  in  general  the  same  as  that  of  the  bedding,  remaina 
nearly  constant,  so  that  from  Glacier  Creek  eHatwnnl  there  is  often  a  lai^  angle 
lietween  the  strikes  of  cleavage  and  bedding.  White  folding  is  often  close  the  beds 
are  not  generally  overturned.  Faults  are  numerous  and  have  probably  had  an 
important  influents  in  determining  the  topt^raphy  «f  the  region,  especially  the 
form  of  Kenai  Lake  and  some  of  the  other  valleys,  but  the  amount  of  dieplat^fintnt 
iHilitnciilt  to  determine  owing  to  the  uniformity  of  the  Sunrise  "series"  and  Uie 
hick  of  reference  be<lB  from  which  to  make  measurements. 

The  cM>mposition  of  the  occasional  conglomerate  beds  throws  some  light  on  tlie 
wiurce  of  jiart  of  the  material  making  up  the  arkoses,  for  both  may  have  been  formed, 
til  a  certain  extent,  by  tlie  weathering  of  the  same  rocks.  The  pebbles  of  the  con- 
glomerates viiry  somewhat  in  different  localities,  but  they  are  always  well  rounded 
and  consist  chiefly  of  argillai^ouB  rock  and  granite,  with  less  frequent  quartzite  or 
ijuartz.  A  conglomerate  bed  0  to  8  feet  in  thickness  on  Resurrection  Creek  is  made 
up  of  rolled  granite  pebbles  with  a  few  rounded  quartzite  fragments  in  a  gray  argil- 
laceous pnmndmass.  Quartzite  beds  arc  usually  of  no  great  thickness  and  were 
oiKderved  most  freijuently  east  of  Resurrection  Bay,  west  of  Resurrection  Creek,  and 
along  the  north  sliores  of  Turnagain  Arm.  Several  masrive  quartzite  he<ls,  from  4 
t<i  (3  feet  thick,  are  conspicuous  in  the  vicinity  of  the  glacier  eej>t  of  Seward,  almut  2 
miles  from  the  liay.  The  lieils  here,  which  lie  in  immense  folds,  slightly  overturned 
to  the  east,  furnish  the  liest  instance  of  overturning  met  during  the  season.  The 
arkiiaeH  Homctimes  approacTi  the  quartzites  in  appearance  owing  to  a  large  increase 
in  the  amount  of  quartz  present.  Conglomerates  and  quartzites,  while  they  attract 
attention  locally,  form  a  relatively  unimportant  part  of  the  Sunrise  "series,"  whone 
principal  members  arc  the  slates  and  arkoses  just  described. 

Age. — Xo  fot^ilH  have  been  found  in  the  Sunrise  "series"  on  Kenai  Peninsula  and 
»<  yi't  there  ifi  no  evideni'C  on  which  a  definite  statement  of  its  age  can  be  based. 
Meiidenhall  inadf  a  provisioiml  correlation  of  the  Sunrise  "series"  with  the  Valdez 
formation  of  IVi nee  William  Soiinil,  dtwrilK-d  by  Schrailer"  as  consisting  of  highly 
tnetauiorphosed  "  blnish-gray  and  dark  qnartzitei,  arkoses,  and  quartz-schists,  inter- 
beilded  with  generally  thin  beds  of  dark-hlue  or  black  slate,  shale,  mica-schist 
*  *  •  and  Mtret<'he'l  conglomerates."  The  correlation  was  based  on  lithologic 
similarity.  According  to  Mendenhall  the  rocks  of  the  "Matanuaka  series,"  occurring 
ill  the  valley  of  Matanuska  River,  jiroltably  overlap  the  Sunrise  "series"  from  the 
northwest.  Part  of  the  Mataimska  rocks  are  of  lower  Cretaceous  age,  and  he  Uiere- 
forc  concluiles  thatthu  Sunrise  "series"  is  pre-Cretaceoua  and  ass^is  it  provisionally 
to  the  upper  Paleozoic. 

Schrader  and  Spencer*  later  suggested  a  jKissible  identity  of  the  "Orca  series" 
(hIj-o  found  on  Prince  William  Sound)  arui  the  Sunrise  "series,"  They  further  state 
that  the  "Urcii  series  "  may  lie  e<iuivalent  to  the  "  Yakutat  series,"  but  the  fossils  of 
the  laller  were  a\m  found  at  Kadiak  lulatid  and  are  regarded  by  Ulrich'  as  indic- 
ative of  the  lower  Jurassic.  Tlie  lowi-r  Jurassic  licls  of  fceidovia,  while  they  may 
not  lie  eijuivalent  to  those  of  Kadiak  tsland,  arc,  as  will  be  shown  later,  distinctly 
younger  than  tlie  Sunrise  seiliments.  It  is  apparent,  therefore,  that  if  the  "Yakutat 
series"  is  really  of  JuruiwieHKe  and  the  Orca- Yakutat  correlation  holda,  the  OtOB- 
Sunrise  correlation  <«■!  not  hold.  ""^^^^ 

One  other  statement  is  here  presented  as  having  some  bearii^  o 
Sunrise  "series."     The  relation  of  the  previously  mentioned  red  k 

nSphradpT.  F.  C,  Remnnaiwaiiec  lit  h  rmrl »[ 
AlukK.  In  1H98:  TwviiUeih  Ami.  Kc|>t.  l'  8.  V.i 

iSrhracler.  F.  r.-iind  SjienciT.  A.  f  ,  The  iti") .... 
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the  ^nrise  sediments  is  not  definitely  known.  No  fossils  were  found  in  them,  but 
Stanton  regards  them  as  probably  Triassic.  Reasons  for  this  detennination  will  l)e 
given  in  the  proper  place.  The  cherts  are  sharply  foldetl  and  much  faulted,  but  are 
not  so  much  altered  as  the  slates  and  arkoses,  a  fact  which  may  be  due  to  differences 
in  the  lithologic  character  of  the  beds  or  differences  in  the  intensity  of  the  forces 
producing  alteration,  or  both.  If,  however,  it  can  be  regarded  as  indicating  an  age 
less  than  that  of  the  Sunrise  sediments,  we  have  further  evidence  that  Mcndenhall's 
provisional  assignment  of  them  to  the  Paleozoic  is  correct.  We  may  say,  therefore, 
chat  no  pa leontologic  evidence  has  yet  iK'cn  discovereil  ou  Kenai  Peninsula  fixing 
the  upper  age  limit  of  the  Sunrise  formation  more  definitely  than  that  it  is  pre-Jurassic. 

CHERTS. 

Occurrenre,-^-^rhe  contorted  cherts  that  occur  at  numerous  localities  along  the  shores 
of  Kachemak  Bay  and  Cook  Inlet  (PI.  IV,  B)  from  Aurora  to  Port  Graham  have 
been  describe  by  several  writers,  but  more  especially  by  B.  K.  Emerson  and  Charles 
Palache  in  the  account  of  the  Harriman  Alaska  P^xpedition.  The  results  published 
by  them  will  be  freely  used  to  amplify  the  observations  made  by  various  memljers 
of  the  Geological  Survey  during  the  season  of  1904. 

Since  thes^  cherts  were  involved  in  at  least  a  part  of  the  main  movements  that 
affected  the  Kenai  Mountains,  and  since  their  exact  relation  to  the  Jurassic  sediments 
is  not  known,  they  are  here  discussed  in  connection  with  the  Sunrise  ** series," 
although  it  is  thought  that  future  investigation  will  probably  separate  them.  Typical 
exposures,  such  as  those  found  near  Seldovia  village,  on  Yukon  Island,  or  at  Halibut 
C'ove,  present  a  succession  of  very  regular  thin  chert  beds,  rarely  over  2  or  3  inches 
thick,  separated  by  clay  or  shale  partings.  In  at  least  two  localities,  especially  near 
the  east  side  of  the  entrance  to  Seldovia  Bay,  calcareous  siliceous  rocks  occur  which 
are  thought  to  belong  in  the  same  '* series." 

Character. — The  origin  of  the  cherts  was  recognized  by  Professor  Palache,  who 
described  them  as  radiolarian  cherts.  They  are  red  or  green  in  color,  and  the  be<ls 
are  strikingly  folded  (PI.  IV,  B).  Faults  are  not  infrequent.  The  movements  which 
affected  the  cherts  resulted  in  the  production  of  a  vast  number  of  small  fissures, 
which  have  since  been  fllleci  with  quartz  and  calcite  and  are  now  shown  on  the  rock 
surface,  or  in  a  thin  rock  section,  by  a  fine  network  of  sharply  defined  quartz  and 
calcite  veins. 

These  cherts  are  associated  with  masses  of  green  diabase,  which  probably  were 
intruded  after  the  formation  of  the  chert  IkhIh,  although  it  is  possible  that  the  masses 
of  igneous  rock  were  poured  out  at  different  times  while  the  cherts  were  forming 
and  that  the  present  irregular  occurrence  of  the  cherts  resulted  from  faulting.  No 
contact  alterations  were  noticed  in  the  cherts  by  meml>erH  of  the  survey  parties,  nor 
were  any  distinctly  extrusive  characteristics  seen  in  the  diabases,  which,  however, 
have  been  greatly  disturbed  and  considerably  altered.  Both  the  cherts  and  the 
basic  igneous  rocks  are  cut  by  light-colored  porphyry  dikes.  These  igneous  rocks 
will  l>e  discussed  later. 

Age, — In  the  account  of  the  Harriman  Alaska  P]xpe<iition  «  the  extraordinary 
similarity  in  structure  and  lithologic  character  of  the  Halibut  C'ove  cherts  and  asso- 
ciated igneous  rocks  (except  the  porphyry  dikes)  to  rocks  of  the  same  kind  occurring 
in  the  Franciscan  formation  of  the  California  Coast  Range  is  i)ointed  out.  The  Cali- 
fornia cherts  were  described  by  I^wson  &  and  were  doubtfully  assigned  to  the  Juras- 
sic or  to  the  very  low^est  Cretaceous.  Professor  Kmerson  ^  makes  the  statement  that 
*'  correlation  over  such  wide  distances,  based  only  on  litholcjgic  similarity,  has  of 

a  Alaska,  geology  and  paleontology.  TTarriman  Alnska  Exp<>dition,  vol.  i,  p.  26. 
frLawM>n.  A.  C,  Geology  of  the  San  Francisco  peninsula:  Fifteenth  Ann.  Kept.  IT.  S.  Geol.  Survey. 
1896.  p.  420. 
e  Emenon,  B.  K.,  Alaska,  geology  and  paleontology:  Harriman  Alanka  Expedition,  vol.  4.  p.  27. 
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course  little  valae,  but  taken  in  conjunction  with  other  evidence  for  the  existence 
of  Mesozoic  rocks  in  the  Cook  Inlet  region,  the  facts  may  here  be  given  a  t^ertain 
amount  of  significance." 

Evidence  collected  by  Stanton  in  1904,  while  not  decisive,  points  to  a  greater  a|?e 
for  the  cherts  than  that  suggested  by  Professor  Emerson.  The  cherts  of  Kachemak 
Bay  and  Seldovia  resemble  other  banded  and  contorted  cherts  in  Kamishak  Bay  on 
the  west  side  of  Cook  Inlet.  The  latter  cherts  yielded  upper  Triassic  fossils,  and 
though  the  same  objection  to  correlation  by  lithologic  characters  over  a  considerable 
distance  might  be  raised,  yet  in  this  .case  it  appears  that  such  objection  would  have 
far  less  force.  Further,  although  no  contact  was  seen,  the  fossiliferous  tuffs  and 
sandstones  near  Seldovia  probably  overlie  the  cherts.  Stanton's  evidence  indicates 
that  these  tuffs  and  sandstones  belong  to  the  lower  Jurassic.  Evidence  for  the  rela- 
tive ages  of  the  cherts  and  Jurassic  sediments  is  found  in  the  fact  that  the  chert 
series  has  been  more  severely  folded,  more  cut  by  intrusives,  and  subjected  to 
greater  metamorphism  than  the  tuffs  and  sandstones  of  the  adjacent  area.  Since 
outcrops  of  one  of  these  classes  of  rocks  lie  close  to  outcrops  of  the  other  it  can 
hardly  be  objected  here  that  degree  of  alteration  is  not  a  proper  criterion  by  which 
to  judge  the  relative  ages  of  the  two  rock  masses,  and  it  is  therefore  concluded  that 
the  trherts  are  older  than  the  sandstones  and  tuffs  and  that  their  age  is  probably 
Triassic. 

LOWER  JURASSIC   BEDS. 

Occurrence. — So  far  as  is  now  known  the  rocks  grouped  together  under  the  head- 
ing lower  Jurassic  beds  are  best  developed  along  the  shore  of  Cook  Inlet  from  the 
west  side  of  Seldovia  Bay  to  a  point  halfway  Ix^tween  Seldovia  and  Dangerous  Cape, 
and  along  the  north  shore  of  Port  CJraham  ( Fl.  XIII).  Whether  or  not  they  extend 
west  of  Port  Graham  is  not  known,  since  that  part  of  the  coast  was  not  visited  by 
the  Survey  parties. 

Character. — The  l)eds  are  of  fragmental  de]>osit8  thought  to  be  of  volcanic  origin. 
They  vary  from  fine  tuffs  t^)  agglomerates  containing  large  bl<wks  of  weathered  igneous 
rock;  some  cherty  calcareous  beds  are  also  i>reHent.  These  deposits  are  cut  by 
basaltic  and  rhyolitic  dike^  and  are  foss*iliferoiiH.  The  tuffs  are  greenish  black  or 
reddish  gray  in  color  and  vary  greatly  in  the  coarsened  of  the  fragments  forming 
them,  resembling  sometimes  a  close-grained  sandstone,  sometimes  a  tine  conglomer- 
ate. Sharp  angular  fragments  of  feldspar,  both  orthocla.«e  and  aci<l  plagioclase,  form 
a  ct)nspicuous  portion  of  the  dark  varieties  and  are  contained  in  a  matrix  consisting 
largely  of  chlorite  material.  No  quartz  was  observed.  The  coarse  tuffs  also  contain 
angular  feldspar  fragments,  but  the  other  constituent*^  are  more  difficult  to  deter- 
mine, since  the  rocks  have  been  highly  altered.  Calcite  and  chloritic  material  is 
abundant. 

These  tuffs  contain  organic  remains  on  which  the  determination  of  their  age  is 
based.  Some  of  them  at  first  glance  were  regarded  as  sandstones  or  i)ossibly  arkoses, 
but  the  character  of  the  material  composing  them  and  their  association  with  agglo- 
merates which,  although  modifie<l  by  the  action  of  water,  are  clearly  of  igneous 
origin,  indicate  that  they  are  not  wholly  the  product  of  a  rapidly  weathered  igneous 
land  mass,  but  consist  of  the  finer  water-laid  fragments  thrown  out  during  volcanic 
eruptions.  A  half  mile  or  more  west  of  the  entrance  to  Seldovia  Bay  the  finer- 
grained  fossiliferous  beds  are  overlain  by  other  beds  containing  in  a  finer  matrix 
large  fragments  of  red,  white,  and  green  igneous  rock,  generally  angular.  The  same 
sort  of  l)e(ls  occur  again  a  short  distance  to  the  west,  interstratified  with  fossiliferous 
tuffs,  and  make  up  a  considerable  part  of  the  formation.  The  whole  time  of  deposi- 
tion of  this  series  of  beds  seems  to  have  been  one  of  volcanic  activity.  As  stated  in 
discussing  the  age  of  the  cherts,  the  relation  l)etween  the  lower  Jurassic  beds  and 
the  chertB  is  j;)robably  one  of  unconformity.     The  relation  to  the  overlying  Kenai 


LOWER   JURASSIC    BEDS.  21 

sediments  is  also  one  of  anconfomiity,  for  the  horizontal  Kenai  beds  are  found  in 
small  basins  of  tilteil  and  folded  Seldovia  tuffm  at  several  localities  on  the  Cook  Inlet 
coast  below  Seldovia  Bay.  The  tuffs  lie  in  open  folds  (PI.  IV,  A)y  whose  dips  occa- 
sionally are  as  great  as  60^,  and  have  undergone  little  mechanical  alteration,  although 
the  chemical  changes  are  pronounced  at  times.  The  observed  strikes  appear  to  bear 
little  relation  to  one  another,  or  rather  the  relation  was  not  made  out. 

Age. — Evidence  for  the  age  of  the  lower  Jurassic  beds  is  derived  from  the  fossils 
contained  in  them.  These  fot^sils  were  collected  by  Doctor  Stanton  and  other  mem- 
bers of  the  party  under  Doctor  Martin's  charge  and  the  determinations  were  made 
b^'  Doctor  Stanton.  They  show  that  the  beds  probably  belong  to  the  lower  Jurassic 
and  that  they  are  not  exactly  equivalent  to  the  Jurassic  sediments  found  on  the  west 
side  of  Co(  k  Inlet,  which  are  younger.  A  list  of  preliminary  detenu i nations  of  the 
fossils  is  here  given,  with  the  localities  from  which  the  fossils  were  obtained: 

F^ld  No  904* — West  side  of  Seldovia  Bay,  opposite  village,  one-fourth  mile  south- 
east of  locality  No.  905. 

Trigonia  sp.  a.     This  abundant  form  belongs  to  the  section  Glabra;. 

Cardinia  sp.  a. 
F^dd  No,  906. — Entrance  of  harbor,  west  point,  Seldovia. 

PentacrinuB. 

Trigonia  sp.  a. 

Trigonia  sp.  h. 

Myophoria?  sp. 

Cardinia?  sp.  6. 

Pecten  sp.  a. 

Pinna  cf.  P.  expansa  Hyatt. 

Fragments  of  an  ammonite  of  undetermined  genus. 
Field  No,  906. — Three-fourths  of  a  mile  west  of  locality  No.  905. 

Cardinia  sp. 

Trigonia?  sp.  at 

Pleurotomaria  (?) 

Ammonite.     Fragmentary  imprint. 
Field  No  907  .1.— Shore  of  Cook  Inlet,  2  miles  west  of  Seldovia  Bay. 

Cardinia  sp.  a. 

Pecten  sp.  h. 

Gryphsea  sp. 

Pema  77 

PiBeadomelania?  sp. 
Fidd  No.  907  5.— Same  locality  as  907  A,  but  200  feet  higher. 

Trigonia  sp.  at 

Trigonia? 

Pinna  cf.  P.  expanua  Hyatt 

Pecten  sp.  h. 

Pecten  sp.  c. 

Astroc<enia? 

Arietites?  sp.     One  fragmentary  specimen,  which  ct»rtainly  belongs  either  t4) 
this  or  to  a  closely  relateil  genus  of  ammonites. 
Fidd  No.  908. — Shore  of  Cook  Inlet,  3  miles  west  of  Seldovia  Bay. 

Pecten  sp.  6. 

Pecten  sp.  d, 
J^dd  No,  909. — Port  Graham  IJ  miles  southeast  of  coal  uiine. 

Trigonia?    Fragmentary  imprints. 

Pecten  sp.  a. 

Ostrea  or  Gryphsea. 
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Doctor  Stanton  says  of  these  fossils  collected  on  and  west  of  Seldovia  Bay: 

The  evidence  can  not  be  considered  final  on  account  of  tlie  imperfect  Rtate  of  preaervation,  the 
small  number  of  species,  and  the  lack  of  definitely  characteristic  forms,  but  ao  &r  as  I  can  judge 
from  the  prefceut  collections  and  from  the  field  relations  of  the  beds  containing  them  it  seems  most 
probable  that  all  of  these  small  lots  belong  to  one  general  fauna  and  that  the  age  of  the  beds  is  lower 
Jurassic.  The  fossils  are  certainly  Mesozoic  and  there  are  no  species  in  common  with  the  middle  and 
upper  Jurassic  faunas,  which  are  so  well  developed  in  formations  of  great  thickness  on  the  west  side 
of  Ckx>k  Inlet  and  on  the  Alaska  Peninsula,  while  there  are  several  types  that  are  apparently  older 
than  any  that  are  found  in  thot^e  faunas.  On  the  other  hand,  the  only  reason  for  suggesting  Triassic 
age  is  the  presence  of  shells  doubtfully  referred  to  Myophoria  from  superficial  characters,  and  their 
evidence  is  overbalanced  by  the  Jurassic  affinities  of  the  other  species. 

KENAI   FORMATION. 

.  The  main  features  of  the  sediments  comprised  in  the  Kenai  formation,  as  well  as 
the  distribution  of  the  sediments  themselves,  have  already  been  given  in  outline. 
(See  p.  16. )  This  formation,  consisting  of  partly  consolidated  sandstones  and  shales, 
is  of  economic  importance  because  of  the  lignitic  coal  seams  interstratified  with  its 
various  members.  As  previously  pointed  out,  it  rests  imconformably  on  the  Seldovia 
lower  Jurassic  rocks. 

Fossils  from  the  Kenai  be<l8  of  Port  Graham  and  Ninilchik  were  described  by  Heer 
as  early  as  1869.  The  former  locality  was  afterwards  visited  by  Dall,<»  who  collected 
fossils  there,  as  well  as  from  other  localities  on  the  north  side  of  Kachemak  Bay. 
The  Kenai  beds  probably  underlie  the  whole  of  the  Kenai  Plateau,  but  their  north- 
ward dip  carries  them  below  sea  level  a  few  miles  south  of  Kasilof  River,  and  they 
do  not  appear  again.  These  coal  measures  were  thought  by  Heer  to  be  of  Miocene 
age,  but  Doctor  Dall  referred  them  to  the  Oligocene  and  gave  a  list  of  plant  and 
animal  remains  collected  at  Port  Graham,  among  which  are  both  Coniferae  and  broad- 
leaved  trees,  the  total  numl>er  of  sp)ecies  amounting  to  44.  He  saya:  **The  deposit 
appears  to  have  formed  at  the  bottom  of  a  lake." 

Dr.  F.  II.  Knowlton  in  the  same  report^  gives  a  list  of  plant  remains  from  the 
Kenai  formation  collected  by  Doctor  Dall  in  1895,  as  well  as  those  previously  known 
from  the  same  region,  and  states  that  they  are  believed  to  be  of  Eocene  or  Oligocene 
age. 

Later,  in  speaking  of  the  typical  Eocene  strata  of  Chicagof  Cove,  Doctor  Dall<^  says: 

The  only  representative  of  the  Eocene  epoch  known  in  Alaska  previous  to  the  Harriman  Expedi- 
tion was  the  Kenai  series  [formation],  which  had  been  referred  by  Heer  to  the  Miocene  and  by 
others  to  the  Eocene,  but  which  has  of  recent  years  been  recognized  as  Oligocene  by  the  present 
writer  and  others. 

In  the  same  publication  <i  Doctor  Knowlton,  after  describing  a  collection  of  fossil 
plants  from  Kukak  Bay,  raaken  this  statement  concerning  their  age: 

It  is  hardly  necessary  at  this  time  to  go  into  a  history  of  the  plant-bearing  horizons  of  Alaska. 
♦  ♦  *  It  is  sufficient  to  state  that  the  named  species  above  enumerated  are  typical  of  the  so-called 
arctic  Miocene,  which  is  now  regarded  as  of  the  age  of  the  upper  Eocene.  The  species  described  in 
this  paper  as  new  are  in  various  ways  allied  to  forms  characterizing  this  horizon,  and  I  do  not 
hesitate  to  refer  this  collection  to  the  upper  Eocene. 

The  Kenai  beds  were  studied  by  Mr.  Stone  in  his  investigation  of  the  lignites  of 
Kachemak  Bay  and  l*ort  Graham,  and  their  detailed  description  will  be  found  in  his 
report,  which  forms  part  of  this  bulletin  (pp.  57-59). 

oDall,  W.  H.,  Report  on  coal  and  lignite  of  Alaska:  Seventeenth  Ann.  Rept.  U.  S.  Qeol.  Survey, 
pt.  1,  pp.  787  and  842. 
fcOp.cit..p.  876. 

c  Alaska,  geology  and  paleontology:  Harriman  Alaska  Expedition,  vol.  4,  p.  101. 
dibid.,  p.  162. 
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ION  EDITS   ROCKS. 

CLAKSIFICATIOX. 

The  igneous  rocks  on  the  Kenai  Peninsula  are  practically  confined  to  tlio  !U)iith- 
western  portion  of  the  Kenai  Mountains,  which  in  the  vicinity  of  iSeldovia  are  largely 
made  up  of  them.  The  most  abundant  of  these  are  diabases  associated  with  the 
cherts,  both  of  which  are  cut  by  porphyry  dikes.  Gabbro  is  reported  from  the  same 
region  but  was  not  observed  by  members  of  the  Survey  parties  in  1904.  The  diaV^ases 
have  been  greatly  sheared  and  otherwise  altered,  so  that  their  true  nature  is  some- 
times in  doubt.  Besides  the  diabase  and  other  massive  eruptives  of  the  I/enai 
Mountains  there  are  igneous  rocks  in  the  Seldovia  region  associated  with  the  sedi- 
ments of  the  lower  Jurassic  tuffs.  Whether  or  not  there  are  any  extruded  or  intruded 
igneous  rocks  interbedded  with  the  Seldovia  sediments  has  not  been  determined,  but 
the  beds  are  cut  by  dikes  of  igneous  rock,  some  of  which  are  rhyolitic  and  noine 
basaltic  in  character.  In  the  northeastern  part  of  the  Kenai  Mountains  the  Sunrise 
formation  is  cut  by  dikes  of  light-colored  granite. 

1)1  A  BASK. 

Diabases  are  observed  wherever  the  cherts  occur,  haWng  been  found  at  numerous 
localities  from  Port  Graham  to  Aurora.  They  extend  into  the  mountains  east  of 
Seldovia,  and  with  the  cherts  are  the  only  rocks  seen  there.  They  were  examine<l 
by  Palache  and  describe<l  in  the  account  of  the  Harriman  Expedition  by  Emerson, 
who  states  that  with  the  cherts  of  Halibut  Cove  "are  associated  intrusive  masses  of 
diabase,  much  crushed  and  altered,  showing  in  places  a  distinct  spheroidal  structure, 
the  surface  of  the  spheroids  being  largely  covered  with  minute  ^pherulites. '  * «  Judged 
by  the  thin  rock  section  the  samples  collected  at  Halibut  Cove  are  not  from  the  most 
typical  diabase  exposures.  Specimens  obtained  at  a  number  of  localities  from  Sel- 
dovia to  Yukon  Island  have  been  examined  and  show  a  coarse  green  diabase 
with  long  lath-shaped  plagioclase  feldspars  and  crystals  of  i>ale-green  pyroxene  and 
brown  hornblende.  The  pyroxene  and  some  serpentinous  material,  apparently  an 
altered  glass,  make  up  the  larger  part  of  the  filling  between  the  feldspars.  Tx)ng 
needle-Uke  apatites  are  numerous,  while  biotite  is  less  so.  Ilmenite,  largely  altered 
to  leucoxene,  is  found  in  all  sections.  Secondary  calcite  is  often  present.  Dark 
patches  of  fine-grained  rock  are  sometimes  seen  in  the  field  exposures,  which  proved 
to  consist  of  small  scattered  olivine  crystals,  somewhat  altered,  in  a  felty  groundmass 
of  fine  lath-shAped  feldspars.  An  opaque  ore,  probably  magnetite,  is  disseminated 
through  the  rock,  and  its  decomposition  products,  giving  the  section  a  reddish  cast, 
show  the  advanced  alteration. 

Diabase  predominates  very  greatly  over  the  associated  cherts,  which  were  nmch 
disturbed  either  by  its  intrusion  or  by  snl)se(iuent  faulting.  In  the  course  of  a  day's 
tramp  extending  several  miles  into  the  mountains  southea^^t  of  Seldovia  no  other 
rocks  were  seen.  The  exposures  show  that  the  whole  mass  has  been  subjected  to 
extensive  movements  and  that  while  the  cherts  responded  to  distorting  forces  by  a 
folding  of  the  beds  the  diabases  yielde<i  by  fracture  and  movement  of  the  blocks 
thus  formed,  so  that  some  outcrops  look  like  an  altered  giant  (conglomerate  or  a  pile 
of  rounded  bowlders  whose  slickensided  surfaces  often  have  a  mirror-like  polish. 
If  the  Triassic  age  of  the  cherts  is  establishe<l  and  the  diabases  are  extrusive  rather 
than  intrusive  the  time  of  eruptive  activity  is  fixed;  if,  however,  the  diabases  are 
intrusive  there  are  no  data  at  hand  by  which  their  age  can  be  determiued,  but  they 
took  part  in  at  least  the  later  movement  affecting  the  Kenai  Mountains,  before  the 
deposition  of  the  Seldovia  Jurassic  beds,  and  are  therefore  older  than  that  movement. 

a  Alaska,  geology  and  paleontology:  Harriman  Alaska  Expedition.  v<)l.4,p.2G. 


24  GOLD   FIELDS    OF   TUBNAGAIN    ARM   REGION. 

OABBRO. 

The  only  data  regarding  rocks  of  this  character  are  those  collected  by  Becker, <> 
whose  note  on  them  is  here  given: 

A  gabbro  occurs  at  tbe  southerly  bounding  wall  of  the  Grewingk  Glacier,  on  Kachemak  Bay.  The 
structure  is  granular,  and  the  ferromagnesian  silicates  are  olivine  and  augite.  The  former  predomi- 
nates, but  is  largely  converted  into  serpentine.  The  feldftpars  in  this  rock  are  so  clouded  with 
decomposition  products  as  not  to  be  capable  of  identification.  Doubtless  fresher  specimens  might 
have  been  collected  in  the  neighborhood.  These  were  taken  at  the  glacier  wall  on  account  of  the 
relations  of  the  glacier  to  the  disintegration  of  the  mass. 

DIKBS. 

Reference  has  been  made  in  a  number  of  places  to  the  different  dike  rocks  on  the 
peninsula.  Dikes  of  one  kind  or  another  are  known  to  cut  all  the  different  rock 
formations  except  the  Kenai.  Those  recognized  so  far  belong  to  the  more  acidic 
igneous  rocks  and  include  granite,  dacite,  porphyry,  and  rhyolite.  As  r^ards  their 
distribution  it  may  be  said  that  they  are  much  more  numerous  in  the  southern  than 
in  the  northern  part  of  the  peninsula  and  that  if  they  are  present  at  all  in  the  central 
part  it  is  in  only  a  few  places.    Those  of  the  Seldovia  region  will  be  considered  first. 

DacUe-porphyry  dikes, — Reference  is  again  made  to  the  report  of  the  Harriman 
Alaska  Expedition  for  a  description  of  these  dikes.  Speaking  of  the  cherts  and 
diabases  of  Halibut  Cove,  Professor  Emerson  ^  says: 

The  series  is  cut  by  a  group  of  conspicuous  light-colored  porphyry  dikes,  standing  nearly  vertical, 
parallel,  and  20, 10,  50,  and  60  feet  in  width,  respectively.  Under  the  microscope  these  dikes  proved 
to  be  much  altered  dacite-porphyries,  showing  phenocrysts  of  embayed  quartz,  acid  plagioclase,  much 
altered  to  calcite  and  kaolin,  and  occasional  orthoclase  in  a  granular  to  granophyric  groundmass  of 
quartz  and  feldspar.  Chlorite  is  sparingly  present  throughout  the  rock,  but  the  bisilicate  from  which 
it  was  derived  could  not  be  determined.  The  dikes  are  quite  coarsely  porphyritic  near  their  centers, 
but  toward  the  contact  with  the  cherts  become  almost  aphanitic.  The  cherts  are  whitened  for  a  few 
inches  from  the  contact,  but  not  otherwise  altered. 

Diabase  dikes. — A  small  diabase  dike,  about  3  feet  thick,  was  found  cutting  Jurassic 
tuffs  at  a  point  2  miles  west  of  the  entrance  to  Seldovia  Bay.  It  is  fine  grained, 
grayish  green  in  color,  and  is  made  up  of  lath-shaped  plagioclase  feldspars,  the  inter- 
spaces being  filled  chiefly  with  green  chloritic  material.  Small,  nearly  colorless 
crystals  of  pyroxene  are  also  present,  as  is  conniderable  magnetite.  Occasional  small 
spherulitic  feldspar  aggregates  are  seen  scattered  on  the  surface  of  a  hand  specimen. 

Rhyolite  dikes. — Only  one  small  dike  of  rhyolitic  rock  was  observed,  about  2  inches 
thick,  and  this  also  occurred  in  the  Seldovia  formation.  The  hand  specimen  shows  a 
dark,  cryptocrystalline,  almost  glassy  groundmass,  thickly  strewn  with  small  angu- 
lar fragments  of  quartz  and  feldspar.  Under  the  microscope  both  quartz  and  feld- 
spar are  seen  occasionally  to  have  their  crystal  forms  well  developed.  Orthoclase 
and  acid  plagioclase  are  present  but  somewhat  altered. 

GRANITE. 

No  igneous  rocks  were  found  in  place  between  Resurrection  Bay  and  Tumagain 
Ann.  On  the  north  side  of  Turnagain  Arm,  however,  the  Sunrise  series  is  cut  by 
dikes  of  light-colored  granite,  whose  fragments  appear  frequently  in  the  stream  grav- 
els. Bowlders  of  granite  are  occAsionally  found  in  the  gravel  deposits  of  the  Sixmile 
drainage  basin.  Two  or  three  large  bowlders  of  a  more  basic  igneous  rock,  diabasic 
in  character,  were  also  seen.  In  the  Resurrection  Creek  drainage  basin  a  greater 
number  of  granite  bowlders  were  observed  during  the  season's  work  than  in  the 
region  lying  farther  east;  nevertheless  they  are  still  far  less  important,  both  in 
variety  and  quantity,  than  in  the  gravels  west  of  the  Kenai  Mountains,  as  observed 


a  Becker,  G.  F..  Reconnaissance  of  the  gold  fields  of  southern  Alaska,  etc.:  Eighteenth  Ann.  Rept. 
U.  8.  Geol.  Survey,  pt.  3.  1898,  p.  47. 
<>  Alaska,  geology  and  paleontology:  Uarrlman  Alaiika  Expedition,  vol.  4,  1904,  p.  26. 
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about  Skilak  Lake,  Kenai  River,  and  the  beaches  of  Cook  Inlet  at  Kenai.  The 
occurrence  of  granite  in  these  localities  will  be  taken  up  again  in  the  description  of 
the  gravel  deposits. 

According  to  Mendenhall,  whose  most  careful  study  of  them  was  made  in  the 
vicinity  of  Portage  Bay,  the  members  of  the  Sunrise  formation  are  intruded  by  igne- 
ous dikes,  chiefly  aplitic  in  character,  but  more  basic  in  at  least  a  few  places.  The 
writer's  ^lure  to  find  such  dikes  in  the  mountains  southwest  of  Portage  Bay  and 
the  fact  that  dikes  of  that  nature  are  present  in  the  Crow  Creek  neighborhood  sug- 
gest that  they  may  be  of  local  occurrence.  It  is  evident,  however,  that  occasional 
dikes  in  the  region  visited  might  escape  observation  in  a  reconnaissance  survey.  The 
bowlders  along  Crow  Creek,  while  very  light  in  color,  are  generally  of  granite  rather 
than  aplite  and  are  practically  unaltered,  showing  that  they  were  intruded  after  the 
folding  of  the  Sunrise  ''series''  was  nearly  if  not  quite  as  far  advanced  as  at  present. 
The  light-colored  granite  dikes  are  very  conspicuous  where  they  occur,  cutting  large 
exposures  of  the  darker  slates  and  arkoses,  and  may  often  be  recognized  at  a  consid- 
erable distance. 

The  present  knowledge  of  these  igneous  rocks  is  not  sufficient  to  determine  what 
relation,  if  any,  they  bear  to  the  origin  of  the  gold  deposits,  nor  is  their  age  known 
further  than  that  they  were  intruded  after  the  sediments  of  the  Sunrise  formation 
had  been  folded  and  more  or  le«s  altered. 

STJKFiciAT.  I>KPO.SITS. 

CLASSIFICATION. 

The  sarficial  deposits  of  the  Kenai  Peninsula  may  be  divided  into  two  general 
classes — deposits  laid  down  in  water,  such  as  streams,  lakes,  or  the  sea,  and  deposits 
laid  down  by  glaciers  and  more  or  less  inodifie<l  by  the  action  of  water.  Some  of  the 
deposits  of  the  two  classes  may  be  so  closely  related  to  one  another  or  so  similar  in 
appearance  that  it  is  difficult  to  draw  any  sharp  line  l>etween  them,  if  it  is  possible 
to  make  any  distinction  at  all.  Immense  deposits  of  gravel,  sand,  and  clay  occupy- 
ing the  valley  floors  of  all  the  larger  streams  and  also  extending  into  the  valleys  of 
the  side  streams  form  one  of  the  conspicuous  to|>ographic  features  of  the  region  south 
of  Tumagain  Ann.  Far  more  extensive,  though  generally  less  notic^eable  except 
along  the  streams  and  the  shores  of  Cook  Inlet,  is  the  Kenai  gravel  sheet — the 
gravels  and  sands  covering  the  highlands  and  flats  west  of  the  Kenai  Mountains. 
These  last-named  deposits  differ  somewhat  in  composition  and  appearance  from  the 
valley  gravels,  but  were  probably  laid  down  during  the  same  period  and  to  a  certain 
extent  under  the  same  conditions.  Near  the  mountains  and  in  the  valleys  both  have 
been  more  or  less  modified  by  glacier  and  stream  action.  For  convenience  in 
description  and  to  distinguish  them  from  the  de})Osits  of  the  present  streams  the 
deep  gravels  above  the  streams  will  be  referred  to  as  high  or  bench  gravels. 

WATER-LAID   DKPOSITB. 

High  graveU, — Within  the  mountain  area  high  terraces  or  benches  are  most  promi- 
nent in  the  valleys  of  Sixmile  and  Resurrection  creeks,  around  the  lower  end  of  Kenai 
I^ke,  and  in  Kenai  River  Valley  between  the  two  lakes.  iKgh  gravels  are  also 
present  but  less  noticeable  along  the  streams  emptying  into  Tumagain  Arm. 
Between  Canyon  and  Quartz  (Teeks  and  on  Resurrection  Creek  they  reach  elevations 
of  1,500  to  1,600  feet  above  sea  level.  The  surface  of  the  gravels  is  not  horizontal, 
but  slopes  gently  toward  the  middle  of  the  valley  from  either  side  and  downstream 
as  well.  On  the  benches  of  some  streams,  notably  Canyon,  Juneau,  and  Seattle, 
numerous  small,  marshy  areas  surrounded  by  spruce  timber  or  alders  mark  the 
filled-in  basins  of  former  ponds.    Though  such  open  spaces  are  always  wet,  they  are 
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Line  of  springs 


usually  followed  by  trails,  since  the  difficulties  of  forcing  a  way  through  the  thickets 
are  thus  avoided. 

The  gravels  were  laid  down  in  an  old  valley  at  a  time  when,  as  will  be  shown 
later,  the  land  stood  at  a  lower  level  with  reference  to  the  sea  than  at  present.  Their 
thickness,  therefore,  is  not  uniform,  but  depends  on  the  surface  form  of  the  under- 
lying rock  floor.  Streams  have  cut  channels  through  them  and  in  many  places  now 
flow  in  canyons  whose  walls  are  high  b^nks  of  gravel.  The  gravel  banks  at  the 
mouth  of  Cooper  Creek  measure  about  200  feet  from  the  b^  of  the  stream  to  their 
top.  Their  base  is  not  exposed,  and  even  if  it  were  this  measurement  might  not 
represent  their  original  thickness,  for  gravel  Ixjnches  around  the  lower  end  of  Kenai 
Lake  reach  an  elevation  of  500  feet  above  the  water  level.  Kenai  Lake  itself  is  due, 
in  part  at  least,  to  damming  of  the  old  valley  by  these  gravels,  and  it  therefore  follows 
that  the  base  of  the  deposits  is  considerably  below  the  surface,  possibly  below  the 
bottom  of  the  lake.  At  Sixmile  Point,  on  Resurrection  Creek,  the  top  of  the  gravels 
is  between  300  and  400  feet  above  the  stream  or  about  1,000  to  1,100  feet  above  sea 
level.  Similar  deposits  are  cut  by  Sixmile  Creek  and  other  streams.  Near  Mills 
Creek  the  high  gravels  have  been  cut  into  a  series  of  sharply-defined  terraces  from 
10  to  30  feet  high,  extending  from  Canyon  Creek  to  the  western  valley  side.     Gravels 

occur  on  the  mountain 
sides  west  of  Quartz 
Creek  on  Tumagain  Arm 
nearly  2,000  feet  above 
tide.  There  are  also 
benches  in  some  valleys, 
such  as  that  of  East  Creek 
in  the  Resurrection  Creek 
basin,  where  the  gravels 
reach  an  elevation  of 
3,000  feet,  but  these  were 
probably  deposited  along 
the  margins  of  glaciers 
that  have  since  disap- 
])eared. 
These  deposits  consist 
of  washed  gravels,  sands,  and  clays.  The  gravels  may  be  sandy,  clayey,  or  ferru- 
ginous, and  are  made  up  in  large  part  of  fragments  identical  with  the  rocks  of  the 
neighboring  hill«.  There  is,  however,  a  small  percentage  of  granite  and  of  some 
basic  igneous  rock  which  was  not  found  in  place  and  which  may  have  come  from  a 
source  outside  the  valleys  where  it  occurs.  One  evidence  of  this  is  the  fact  that  the 
amount  of  this  material  increases  toward  the  west,  from  the  head  of  East  Fork  to 
the  inlet.  All  the  rock  fragments  are  more  or  less  waterworn,  and  the  smaller  pieces 
are  well  rounded.  Locally,  also,  they  are  strongly  cemented  with  clay  or  iron  oxide. 
The  sands  contain  a  much  greater  proportion  of  flat  scales  of  slate  and  arkose  than 
of  quartz,  and  sometimes  show  cross-bedding.  At  various  places  on  different  creeks 
sands  of  this  nature,  overlain  by  tough  clays,  carry  a  large  amount  of  water.  They 
are  not  firmly  packed,  and  cave  in  continually  when  the  attempt  is  made  to  sink  a 
shaft  in  them.  Since  they  carry  no  gold  and  it  is  diflicult  to  handle  the  water,  pros- 
pectors rarely  try  to  penetrate  them.  Undoubtedly  many  of  these  sand  beds  are  in 
fact  stream  deposits. 

Most  of  the  clays  are  bluish  or  gray  in  color.  They  usually  contain  some  gravel 
and  are  really  very  fine  sand  or  rock  flour — a  product  of  grinding  by  glacier  ice, 
which  gives  the  milky  look  to  the  waters  of  numerous  streams  on  Kenai  Peninsula 
and  to  Kenai  Lake. 


Fig.  2.— Diiigrammutii!  sketch,  showing  rclatioiiH  of  sands  and  silts 

at  Kejiai. 
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The  deposits  constitating  the  Kenai  gravel  sheet  are  continuous  with  the  high- 
valley  gravels  and  differ  from  them  in  that  a  large  part  of  the  material  is  finer  and 
that  there  is  a  much  larger  percentage  of  fragments  not  derived  from  the  Kenai 
Mountains.  They  cover  the  whole  area  Iwtween  Cook  Inlet  and  the  foothills,  but, 
except  where  they  form  terraces  or  are  cut  by  streams,  are  generally  obscured  by 
overljdng  moss  or  brush.  High  banks  of  gravel  confine  Kenai  River  (below  I^ke 
Skilak)  but  decrease  in  altitude  toward  the  west  At  Kenai  the  bluff  on  which  the 
town  was  built  is  between  75  and  100  feet  high.  A  bluish-black  silt  containing  some 
gravel  torms  the  lower  two-thirds  of  the  bluff  and  in  overlain  by  sands  and  gravels. 
This  upper  third  is  often  firmly  cemented  with  iron  oxide  and  resembles  a  weath- 
ered ferruginous  sandstone.  The  contact  of  silts  and  sands  is  distinctly  shown  by 
the  outline  of  the  bluff,  for  the  silts  stand  at  a  higher  angle  than  the  sands  (fig.  2), 
by  the  difference  in  color,  and  by  a  line  of  springs  whose  waters  have  streaked  the 
silts  with  iron  stains.  It  is  evident  that  the  ground  water  seeps  down  through  sands 
and  gravels  to  the  less  porous  silts  and  then  follows  the  contact  until  it  finally 
emerges  in  springs.  Granite  forms  a  large  j)roportion  of  the  l)each  gravel,  and  also 
furnishes  most  of  the  numerous  Iwwlders  strewn  along  the  shore.  These  angular 
bowlders  or  blocks  reach  diameters  as  great  as  8  to  10  feet  and  are  evidently  not  all 
derived  from  the  same  source,  since  they  represent  a  variety  of  granites.  Similar 
granites  are  found  in  the  valley  of  the  Sushitna,  but  are  not*  known  in  the  Kenai 
Mountains.  It  is  therefore  probable  that  their  source  must  be  sought  somewhere^  to 
the  north  rather  than  on  the  peninsula. 

The  depth  of  these  gravels  was  undetermined,  for  at  no  point  visited  by  the  writer 
had  streams  cut  through  to  the  underlying  rock.  Such  measurements  could  prolA 
ably  be  made  at  Cape  Kasilof,  where  the  northward  dipping  Kenai  b^nis  rise  above 
sea  level,  or  at  other  points  still  farther  south,  although  there  is  reason  to  believe 
that  the  thickness  decreases  in  that  direction. 

This  gravel  sheet  has  been  referred  to  the  Pleistocene  and  is  undoubtedly  connected 
with  the  northward  retreat  of  the  ice  sheet  presently  to  be  desciribed. 

Stream  deposits. — By  stream  deposits  are  here  understood  the  sands,  gravels,  or 
clays  laid  down  by  a  stream  in  its  ciiannel.  Such  deposits  occur  on  all  the  streams 
of  Kenai  Peninsula  and  differ  from  the  high  gravels  principally  in  that  they  are  less 
continuous  in  horizontal  extent;  that  their  bedding  is  more  imperfect;  that  in  gen- 
eral the  fragments  are  less  worn,  and  that  they  are  due  in  part  to  the  weathering  of 
the  country  rock  which  has  taken  place  since  the  high  gravels  were  laid  down. 
Their  most  conspicuous  iK)rtion  is  the  surface  wash,  consisting  of  angular  fragments 
varying  in  size  from  coarse  sand  to  bowlders  2  feet  or  more  in  diameter.  Such  wash 
is  without  lines  of  bedding  and  usually  has  a  thickness  of  2  to  10  feet,  but  occasion- 
ally reaches  a  thickness  of  15  or  20  feet.  This  deposit  rests  at  times  directly  on  the 
bed  rock,  but  may  overlie  other  gravels.  Here  and  there  small  basins  contain  well- 
stratified  deposits  of  fine  gravel,  sand,  or  clay.  These  include  some  of  the  "quick- 
sands "  mentioned  in  describing  the  high  gravels.  When  a  stream  is  cutting  through 
bench  gravels  and  has  not  yet  reached  bo(i  rock,  well-stratiliod  newer  stream  gravels 
are  not  readily  distinguished  from  the  older  deposits  on  which  they  rest. 

O LACIER    DEPOSITS 

Surficial  deposits  due  to  valley  glaciers  are  so  closely  associated  with  thosQ  laid 
down  by  streams  that  there  is  sometimes  difficulty  in  determinhig  which  factor  was 
more  important  in  a  given  case  or  to  which  class  a  certain  deposit  should  be  referred. 
Undoubtedly  both  ice  and  water  have  worked  together  in  many  places  and  the 
depodts  are  to  be  regarded  as  due  to  the  joint  action  of  both.  One  of  the  character- 
istics of  debris  left  by  melting  glacier  ice  is  that,  w^here  unmodified  by  water  currents, 
the  frap:ment8  lie  in  confused  heaps,  just  as  they  were  thrown  down,  and  that  there 
ig  little  or  no  separation  of  £ne  from  coarse  matenai.    TYie  \^eeX>  ^iL^xsr^\b  <A  ^mx^-^ 
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glacial  (leposite  seen  by  the  writer  is  in  the  middle  valley  of  Crow  Creek.  An  old 
terminal  moraine  stretches  across  the  valley  at  this  place,  and  its  character  baa  been 
well  brought  out  by  the  cut  made  through  it  to  reach  the  gold-bearing  gravelf)  of  the 
basin  above.  This  moraine  is  made  up  of  angular  blocks  of  rock,  all  of  which  are 
probably  derived  from  the  immcniiate  region.  Above  and  below  are  basing ol  strati- 
fied gravels  and  sands  deposited  by  water.  The  debris  of  the  moraine  w«  appar- 
ently thrown  down  during  a  period  in  which  the  ice  front  was  stationary,  allowing 
the  rock  load  to  accumulate  in  front  of  the  glacier,  or  possibly  the  moraine  may  Ihj 
due  to  a  pushing  forwanl  by  the  advancing  ice  of  the  loose  material  on  its  bed. 
Aiter  the  ice  retreat  this  moraine  persisted  as  a  dam,  behind  which  the  stream  was 
ponded,  and  thus  fine  gravel  and  sand  could  there  come  to  rest.  Considering 
the  former  wide  distribution  of  valley  glaciers  it  is  remarkable  that  more  moraines 
like  that  of  Crow  Creek  were  not  ol)serve<l.  This  apjMirent  absence  may  be  accounted 
for  on  the  supposition  that  the  glacier  deposits  have  been  mollified  by  stream  action 
or  cx)nceale<l  by  the  high  gravels. 

Another  class  of  dei)Ofiits  due  to  glaciers  but  modified  by  water  includes  the  sand 
and  gravel  plains  extending  outwanl  from  the  ice  front.  Along  the  streams  the 
plains  are  at  some  i>laces  miU^8  in  length,  as  in  the  valley  of  Resurrection  River. 
The  floors  of  Glacier,  Twentymile,  and  Portage  creeks  and  of  Glacier  River  furnish 
good  examples  in  theTumagain  Arm  region,  as  do  also  the  fiats  at  the  head  of  Skilak 
and  Tustumena  lakes  farther  south.  The  Kenai  gravel  sheet  and  the  high  gravels  of 
the  Kenai  Mountains  have  been  described  as  water-laid  deposits,  but  their  material 
was  largely  the  product  of  glac*ial  erosion  and  was  laid  down  in  front  of  the  retreat- 
ing ice,  the  silts  found  in  many  localities  around  the  inlet  representing  the  finer 
offshore  deposits. 

GEOLOGIC  HISTORY. 

DEVELOPMENT   OF  TOPOGRAPHY. 

<;eneral  statement. 

A  study  of  the  general  surface  features  of  Alaska  has  led  to  the  recognition  of  four 
well-marked  geogniphic  pn)vinces,'^'  which,  named  from  south  to  north,  are  as  fol- 
lows: The  Pacific  Mountain  system,  including  numerous  near-by  parallel  mountain 
ranges  adjacent  to  the  Pacific  along  the  whole  southern  coast  of  Alaska;  the  Central 
Plateau  region,  a  broad  central  zone  the  axis  of  which  is  followed  by  Yukon  River 
and  which  inijludes  the  drainage  of  the  greater  part  of  Alaska  and  Yukon  Territory; 
the  Rocky  Mountain  system,  including  several  mountain  ranges  and  forming  the 
westward  continuation  of  the  Kocky  Mountains  of  the  United  States  and  Canada; 
and,  finally,  the  Arctic  Slope  region,  including  the  greater  part  of  Alaska  north  of  the 
latitude  of  Cape  Lisburne,  or,  more  accurately,  all  the  region  north  of  the  Rocky 
Mountains. 

Kenai  Peninsula  lies  in  the  first  of  these  provim^e^  (the  Pacific  Mountain  system), 
and  the  mountain  range  constituting  the  axis  of  its  mass  is  one  of  the  numerous 
ranges  to  which  reference  was  made.  Although  much  remains  to  be  learned  con- 
cerning tlie  development  of  toj)ography  in  this  province,  for  as  yet  only  the  most 
prominent  features  are  known  and  these  in  an  imj>erfect  way,  it  is  possible  to  give 
some  account  of  the  events  which  o(M;urred. 

F^)KMATION    OK    PENEPLAIN. 

After  the  deposition  of  Mesozoic  sediments,  but  ]>robably  not  till  post-Kenai  time, 
c^me  an  uplift  which  subjected  the  region  t^  some  further  alteration,  as  is  shown  by 
the  folding  of  the  younger  sediments,  and  began  or  possibly  merely  continued  a  long 


«  Brooks,  Alfred  II.,  The  geograpliy  and  geology  of  Alnfika:  Prof.  Paper  U.  S.  Qeol.  Survey  No.  46, 
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period  of  erosion,  which  resulted  in  the  reduction  of  the  then  existing  land  mass 
almost  to  a  plain  at  sea  level.  This  plain  in  indicate<l  hy  the  nearly  uniform  level  of 
the  tops  of  Kenai  Mountains.  Standing  on  one  of  the  hills  about  the  upper  end  of 
Resurrection  Creek,  at  an  elevation  not  far  from  5,000  feet,  and  looking  eastward  over 
the  nMtthtains  of  the  interior  peninsula,  one  sees  their  ragged  peaks  scattered  before 
him  in  apparent  confusion,  but  all  rining  to  nearly  the  same  altitude.  Here  and 
there  a  peak  projects  slightly  above  the  general  level  or  sinks  below  it,  but  at  a  dis- 
tance the  resultant  effect  on  the  eye  is  a  horizontal  line.  (See  PI.  V.)  This  plain 
is  the  southern  continuation  of  that  observed  by  Schrader  and  Spencer  in  the  Chugach 
Mountains  north  of  Prince  William  Sound  and  called  the  Chugach  Plateau.  As 
stated  by  Spencer: « 

The  Chugach  Plateau  is  considered  to  have  originated  in  the  uplift  of  a  base-leveled  land  surface, 
and  from  the  fact  that  this  feature  of  erosion  has  been  found  to  bevel  the  eflges  of  folded  and 
upturned  lower  Cretaceous  strata,  its  age  is  considered  to  be  late  Mesozoic  or  Tertiary. 

UPLIFT   AND   EROSION. 

After  the  long  period  of  erosion  came  another  uplift,  which  renewed  the  cutting 
power  of  the  streams  and  gave  them  opportunity  to  deeply  trench  the  old  plain. 
Indeed,  this  period  continued  so  long  that  the  trunk  streams  were  not  only  able  to 
cut  their  channels  to  sea  level,  but  were  permitted  to  widen  them  extennively,  while 
the  inter-areas  were  carved  into  a  complicated  system  of  sharp  ridges  and  steep,  nar- 
row gulches.  How  much  the  plain  was  lowered  during  this  process  is  not  known, 
but  no  flat-topped  mountains  were  seen,  and  the  sharpness  of  nearly  all  ridges  would 
indicate  that  they  are  now  somewhat  below  the  level  of  the  land  surface  which  con- 
ditioned their  altitude.  This  interval  of  valley  making  possibly  took  place  at  a  time 
when  the  land  stood  at  a  higher  elevation  than  now,  for  the  valley  floors  of  many 
streams  lie  well  below  the  present  sea  level.  It  should  be  stated,  however,  that  this 
condition  might  be  the  result  of  some  other  agency,  as  glacial  erosion,  which  has 
been  mentioned  in  explanation  of  the  deep  flords  of  Prince  William  Sound.  & 

BBGINNING   OF  OLACIATION. 

The  period  of  subaerial  erosion  was  interrupted  by  a  change  of  climatic  condititms 
and  the  beginning  of  a  period  of  extensive  glaciation  in  which  the  valleys  were  still 
further  modified  and  reduced  practically  to  their  present  forms.  This  alteration  con- 
sists mainly  in  a  dee|)ening  and  straighten ii}g  of  the  existing  valleys,  most  of  which 
occurred  during  the  advance  and  maximum  development  of  the  ice  fields.  The 
resulting  debris  was  spread  before  the  ice  front,  and  on  the  retreat  of  the  glaciers  to 
the  higher  altitudes  covered  the  valley  floors  as  well.  The  influence  of  glaciation  on 
the  topography  will  be  more  fully  considered  in  later  paragraphs. 

DEFORMATION. 

Finally  another  uplift  brought  the  Pleistocene  gravels  alx)ve  sea  level.  Menden- 
halK  holds  this  uplift  to  have  been  differential,  and  cites  as  proof  the  southerly  tilt 
of  the  old  Matanuska  River  Valley  and  the  northerly  tilt  of  the  Kenai  Plateau.  In  the 
Matanuska  Valley  the  tilting  is  shown  by  the  poHition  of  the  gravels,  but  more  clearly 
by  the  high  grailient  and  recent  cutting  of  the  river,  which  now  flows  in  a  narrow 
channel  cut  in  an  old  broad  valley.  The  flfH)r  of  the  old  valley  emergens  from  l>eneath 
the  gravels  of  the  lower  river  alK)ut  20  miles  alxjve  the  head  of  Knik  Arm,  but  at 


a  Spencer,  Arthur  C,  Pacific  Mountain  system  in  BritLsh  Columbia  and  Alaskti:  Bull.  Geol.  Roc.  .\m., 
vol.  14. 1903,  p.  120. 

bSchrader,  F.  C,  and  Spencer,  A.  C,  The  Geology  and  Mineral  Resources  of  a  Portion  of  the  Copper 
River  DiRtrict,  Alaska,  1901,  p.  81. 

<* Mendei\hall,  Walter  ('..  A  reconnaissance  from  ReMurrcctioii  Bay  to  Tanana  River,  Alaska,  in 
1898:  Twentieth  Ann.  Rept.  U.  S.  Geol.  8ur\'ey,  1898-99,  pt.  7,  p.  338. 
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Glacier  Point,  50  miles  farther  up,  stands  from  400  to  500  feet  above  the  river,  giving 
the  old  valley  floor,  a  slope  of  nearly  10  feet  to  the  mile. 

The  evidence  for  the  production  of  this  tilting  during  post-Glacial  time  is  based  on 
the  correlation  of  gravels  at  the  head  of  Matanuska  River  with  gravels  near  its 
mouth.  Mendenhall  suggests  that  Tumagain  Arm  represents  an  axis  of  minimum 
uplift  toward  which  both  the  Kenai  Plateau  and  the  old  Matanuska  Valley  were 
made  to  slope.  It  is  seen  that  the  accuracy  of  the  determination  of  the  suggested 
time  of  tilting  depends  on  whether  or  not  the  Cook  Inlet  and  the  Copper  River 
Plateau  gravels  at  the  head  of  Matanuska  River  were  laid  down  at  the  same  time  and 
elevation,  finceif  deposited  at  about  their  present  elevation  the  present  river  channel 
may  have  been  largely  cut  before  the  ice  mantle  appeared.  A  simultaneous  tilting  of 
the  areas  north  and  south  of  Tumagain  Ann  appears  reasonable,  but  if  occurring  in 
post-Glacial  time  would  offer  a  most  serious  objection  to  the  sugizestion  of  block 
faulting  as  explaining  the  relation  between  the  Chugach  and  Kenai  plateaus,  for  it  is 
inconceivable  that  erosion  so  great  as  that  involved  in  that  suggestion  could  take 
place  in  so  brief  a  period.  The  uplift  which  began  after  the  ice  retreat  and  lifted  the 
Pleistocene  gravels  to  the  position  now  occupied  is  so  recent  that  many  of  the  streams 
have  not  yet  cut  through  the  gravel  deposits  in  more  than  a  very  small  part  of  their 
length  and  are  still  actively  engaged  in  that  work. 

RELATIONS  OF  KENAI  AND  CBTUGACH  PLATEAITS. 

At  least  three  explanations  may  be  suggested  for  the  relation  of  the  Kenai  Plateau 
to  the  higher  Chugach  Plateau,  which  is  indicated  by  the  accordant  mountain  tope 
of  eastern  Kenai  Peninsula: 

1.  That  the  Kenai  was  laid  down  during  a  period  in  which  the  then  partly  dissected 
Chugach  Plateau  was  submerged  and  that  all  traces  of  the  deposit  have  since  been 
removed  from  within  the  mountain  area,  the  portion  outside  the  mountain  area  hav- 
ing been  folded  and  having  its  surface  planed  down  to  the  present  level. 

2.  That  the  Kenai  sediments  were  deposited  on  the  Chugach  base-leveled  surface 
before  its  dissection,  during  a  period  in  which  the  area  was  totally  or  partially  sub- 
merged, the  difference  in  elevation  of  the  present  Kenai  Plateau  and  the  Chugach 
Plateau  (from  3,000  to  4,000  feet)  resulting  from  displacement  along  a  fault  which 
marks  the  western  boundarv  of  the  Kenai  Mountains. 

3.  That  during  the  deposition  of  the  Kenai  sediments  the  partly  dissected  Chu- 
gach Plateau  represented  by  the  Kenai  Mountains  stood  above  sea  level,  erosion  of 
that  land  mass  furnishing  some  part  of  the  Kenai  beds. 

Taking  up  the  first  hyiK)the.sis  it  may  be  said  that  evidence  collected  by  various 
geologic  workers  in  Alaska  and  the  neighboring  Canadian  possessions  seems  to  show 
more  and  more  clearly  that  all  or  nearly  all  of  the  region  was  base-leveled  during 
Tertiary  time,  and  that  the  present  topography  has  originated  since  that  base-leveling 
took  place.  Kenai  beds  are  found  to  have  undergone  such  leveling  in  regions  whose 
planation  is  provisionally  correlated  with  this  general  l>ase-leveling,  the  evidence 
indicating  that  the  planation  does  not  reprasent  a  stage  of  erosion  after  the  original 
plane  had  been  extensively  dissected,  but  that  the  general  base-leveling  took  place 
later  than  Kenai  time.  If,  therefore,  the  time  when  this  erosion  took  place  is  estab- 
lished as  post-Kenai  the  first  hypothesis  fails. 

With  reference  to  the  second  hypothenis  it  must  l)e  said  that  no  direct  evidence 
was  found  to  indicate  the  occurrence  of  faulting  along  the  western  face  of  the  Kenai 
Mountains.  Such  faulting  not  only  would  be  of  considerable  maximum  displace- 
ment, amounting  to  not  less  than  4,000  or  5,000  feet,  but  would  extend  in  the  direc- 
tion of  it^s  strike  for  possibly  200  miles.  Tliis  hypothesis  involves  also  the  removal 
by  erosion  from  the  mountain  area  of  a  volume  of  rock  which,  although  probably 
in  no  way  comparable  to  that  carried  away  during  the  long  period  of  base-leveling. 
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is  yet  greater  than  the  quantity  necessary  to  fill  the  present  valleys  and  restore  the 
land  surface  approximately  to  a  plane,  for  it  includes  what  was  removed  from  the 
base-leveled  surface  and  possibly  from  the  overlying  Kenai  deposits  as  well. 

It  is  not  necessary,  however,  to  suppose  that  the  Kenai  beds  ever  extended  over 
ttiat  portion  of  the  Chugach  Plateau  that  is  preserv(Mi  in  the  Kenai  Mountainn, 
which  may  have  formed  a  very  low  land  surface  during  Kenai  time.  This  hypothesiH, 
aocording  to  which  the  Kenai  Plateau  is  a  fault  block  depressed  with  reference  to 
the  Kenai  Mountain  area,  also  offers  one  explanation  for  the  northward  slope  of  the 
plateau  surface,  since  such  a  block  might  l^e  displaced  unequally  at  the  north  and 
south  extremities  and  thus  produce  the  tilting  which,  so  far  as  now  known,  took 
place  only  on  the  w^est  side  of  the  peninsula  and  did  not  affect  to  any  great  degree 
the  Kenai  Mountains.  It  is  possible  that  future  study  may  show  the  mountain  area 
to  have  been  tilted  also,  but  at  present  it  appears  probable,  from  the  very  meager 
evidence  at  hand,  that  if  the  Chugaith  Plateau  in  Kenai  Peninsula  di|>s  at  all  it  is 
toward  the  south  rather  than  the  north.  Such  an  explanation  of  the  tilting  of  the 
Kenai  Plateau  may  meet  with  difficulties  when  the  Matanuska  Valley  tilting  is 
studied,  yet  it  should  be  borne  in  mind  that  the  two  movements  may  have  different 
causes,  and  if  so  must  l)e  accounted  for  in  different  ways. 

The  third  hypothesis  which  at  first  thought  appears  the  simplest,  also  meets  with 
objections.  This  hypothesis  represents  the  Kenai  beds  as  deposittni  during  a  period 
in  which  the  Kenai  Mountains  were  above  sea  level  and  possibly  stood  at  about 
their  present  elevation.  Kenai  sediments  were  deposited  offshore  and  their  gravels, 
sands,  etc.,  were  supplied  largely  by  weathering  of  the  neighlx)ring  land  mass. 
Either  the  Kenai  was  never  laid  down  within  the  mountain-area  valleys,  or  if 
deiKxsited  has  since  been  removed.  The  continuance  of  a  land  surface  possessing 
such  high  relief  as  that  seen  in  the  Kenai  Mountains  from  early  Tertiary  time  to  the 
present  is  possible,  but  the  great  objection  to  this  hypothesis  is  the  one  already 
raised — that  a  preponderence  of  evidence  now  favors  a  later  age  than  Kenai  for  the 
Chugach  Plateau,  that  is,  the  Chugach  Plateau  was  not  produced  till  after  the  sand- 
stones, shales,  and  lignites  of  the  Kenai  formation  were  laid  down  and  folded. 

Of  the  three  hypotheses  presented  the  second  has  something  in  its  favor,  but  as 
yet  only  a  few  of  the  fac!t8  l)earing  on  it  are  known.  If  the  present  topography 
originated  as  has  been  outlined,  by  dissection  of  a  former  land  mass  which  was 
first  base-leveled  and  then  elevated  several  thousand  feet  al)ove  sea  level,  the  first 
and  third  hypotheses  are  im|)ossible  unless  either  the  perio<l  of  planation  took  place 
before  Kenai  time  or  the  planation  of  the  folded  Kenai  beds  took  place  after  the 
Chugach  Plateau  was  formed,  both  of  whii^h  conditions  appear  to  }>e  contrary  to  fact. 
A  presentation  of  various  explanations  for  the  accordance  of  summits  in  alpine 
mountain  systems  has  recently  been  made  by  Mr.  Daly  «  in  which  it  is  urged  that  a 
number  of  causes  work  together  in  such  regions  to  produce  that  result.  While  the 
tnith  of  the  peneplain  hypothesis  when  applie<l  to  certain  topographic  regions  is  not 
questioned,  the  explanations  (isostatic  adjustment,  <lifferential  weathering, glaciation, 
etc.)  offered  for  the  forms  of  alpine  mountains  are  opposed  to  the  peneplain 
hyjwthesis  in  that  they  do  not  require  the  occurrence  of  a  i)eriod  of  planation  before 
the  mountain  uplift  begins.  There  can  l)e  no  doubt  that  most,  if  not  all,  the  causes 
suggested  are  operative  in  some  degree,  but  it  is  not  possible  now  to  say  what  part 
each  took  in  the  topographic  development  of  the  region  under  discussion. 

GLACIATION. 

While  glaciation  and  its  influence  in  determining  topographic  features  might  more 
properly  l>e  considered  an  incident  in  the  general  development  of  land  forins,  its 
importance  on  Kenai  Peninsula  is  snflicient  to  make  its  separate  treatment  de^iiniblt*. 


a  Daly,  Regrinald  A.,  Summit  leveU  umoiiK  Hljiine  mountains:  Jour.  Qeol.,  vol.  13,  No.  2,  1905,  p.  UV>. 
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Several  localities  where  permanent  ice  maascH  occur  have  already  been  mentione<l, 
and  others  will  be  seen  by  referring  to  the  nxap.  Among  the  more  important  are 
Portage  Glacier  and  the  near-by  glaciers  on  Twentymile  Creek  and  Glacier  River; 
also  the  glaciers  on  Lake  Skilak,  Lake  Tustumena,  and  Kachemak  Bay,  as  well  as 
the  smaller  ones  on  Snow  River,  Resurrection  River,  and  the  east  side  of  Resurrec- 
tion Bay.  Grewingk  Glacier,  on  the  south  shore  of  Kachemak  Bay,  was  visited  by 
Dall,  and  later,  at  the  time  of  the  Harriman  Alaska  Expedition,  was  revisited  by  Dall 
and  G.  K.  Gilbert.  Mr.  Gilbert's  description  is  found  in  the  account  of  that  expe- 
dition. Only  one  or  two  of  the  glaciers  mentioned  were  visited  by  the  Survey  party 
in  1904.    At  present  most,  if  not  all,  of  them  appear  to  be  in  a  state  of  retreat. 

The  present  glaciers  represent  only  a  small  remnant  of  the  great  system  of  ice  rivers 
which  once  moved  west,  south,  and  east  toward  the  sea  from  the  valleys  of  the  Kenai 
Mountains.  Almost  any  valley  one  might  choose  gives  evidence  of  former  ice  occu- 
pation. (PI.  VI,  .4.)  Hanging  valleys,  from  which  streamy  plunge  over  steep  cliffa 
to  the  main  valley  below,  are  seen  in  many  places.  (PI.  VI,  B. )  Along  both  shores 
of  Tumagain  Arm  outcrops  striated  and  rounded  by  moving  ice  are  found  where 
Portage  Glacier,  reenforced  by  ice  streams  from  Twentymile  Creek,  Glacier  River, 
and  other  valleys  opening  on  the  arm,  flowe<l  westward  to  unite  with  the  much 
greater  streams  from  Sushitna  and  Matanuska  valleys.  The  valley  of  the  Kenai- 
Snow  system  was  the  bed  of  an  ice  river,  of  whose  greatly  diminished  mass  there 
now  remains  only  the  glaciers  of  Snow  River  and  Lake  Skilak.  North  of  Lake 
Skilak,  at  the  lower  end  of  the  middle  river,  hilltops  1,200  to  1,400  feet  above  sea 
level  are  domed  and  beautifully  polished,  giving  evidence  of  the  minimum  thickness 
and  the  erosive  power  of  the  ice.  Here  the  striations,  which,  aside  from  local  varia- 
tions, have  in  most  places  about  the  same  directions  as  the  trends  of  the  valleys,  run 
across  the  ridge  in  a  direction  N.  10°  W. 

The  extent  of  the  ice  mantle  of  which  the  Kenai  glaciers  formed  apart  is  not  fully 
known.  It  is  probable,  however,  that  the  mountain  areas  inclosing  the  lower  Sushitna 
Valley  (these  include  the  Alaska  Range  and  the  Chugach  and  Talkeet  mountains) 
were  centers  of  accumulation  from  which  ice  streams  filling  the  valley  converged 
toward  Cook  Inlet.  In  1902  Brooks  and  Prindle  found  evidence  of  glaciation 
(perched  bowlders  and  strise)  on  isolateil  hills  in  Sushitna  Valley  2,500  feet  above  sea 
level.  Similar  evidence  was  found  along  the  front  of  the  Alaska  Range,  while  in  Man- 
tanuska  Valley  Mendenhall  determined  from  the  occurrence  of  scored  and  polisheil 
rock  surfat'es  that  the  ice  had  a  thickness  of  3,000  to  3,500  feet.  Ice  streams  from 
the  valleys  united  in  a  broad  sheet  at  the  foot  of  the  mountains  in  some  such  way  as 
ice  streams  now  unite  at  places  along  the  Pacific  Coast  farther  southeast.  How  much 
of  Cook  Inlet  was  occupied  is  uncertain,  but  the  granite  blocks  on  the  beach  at  Kenai 
indicate  that  it  extended  at  least  as  far  southward  as  that  locality.  We  may,  there- 
fore, think  of  the  former  ice  mantle  on  western  Kenai  Peninsula  as  made  up  of 
numerous  streams  descending  from  the  elevated  mountainous  country  to  the  east  anil 
flowing  westward  to  unite  with  one  another  and  the  broad  ice  stream  moving 
southward  through  Sushitna  Valley  and  Cook  Inlet.  Such  ice  sheets,  lying  just  out- 
side the  mountains,  have  l>een  called  piedmont  glaciers,  in  distinction,  from  the 
alpine  glaciers  of  the  mountain  valleys. 

All  these  evidences  of  the  former  ice  mantle  are  also  proofs  of  climatic  conditions 
different  from  those  prevailing  on  Kenai  Peninsula  nowadays.  More  snow  fell  in 
the  cooler  than  was  melted  in  the  warmer  seasons,  and  the  accumulating  ice  gradu- 
ally floweil  away  from  the  principal  centers,  scouring  out  the  valleys  and  bearing 
with  it  the  debris  which  had  been  plucked  from  its  bed  or  had  fallen  on  its  surface, 
and  which  now  forms  a  large  part  of  the  high  l)euches  and  broad  sheets  of  gravels, 
sands,  and  silts  already  descrited. 
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SUMMARY. 

The  events  just  described  as  important  factors  in  producing  the  land  form,  as 
seen  on  Kenai  Peninsula,  may  be  summarized  as  follows:  During  a  time  now  thought 
to  be  later  than  that  in  which  the  coal  measures  of  the  Xenai  (upper  Eocene)  were 
laid  down  the  land  mass  then  existing  was  reduced  by  erosion  almost  to  a  plain. 
This  plain  probably  stood  at  an  elevation  very  little  above  sea  level,  but'  later  was 
raised  to  a  considerable  height,  and  thus  allowed  the  processes  of  erosion,  which 
had  almost  ceased,  to  be  vigorously  renewed.  Erosion  continued  so  long  that  the 
streams  were  not  only  enabled  to  thoroughly  dissect  the  old  plain,  but  were  also 
permitted  to  cut  their  channels  deeply  and  broaden  their  valleys.  This  period  of 
erosion  was  necessarily  a  long  one,  and  in  it  the  major  features  of  the  present  topog- 
raphy were  established.  One  interruption  occurre<l,  however,  when  the  advancing 
ice  mantle  moved  down  the  valleys  and  out  over  the  lowlands,  but  even  then  the 
manner  and  intensity  of  erosion  only  were  changed.  Valleys  were  straightened  and 
broadened  and  the  resulting  rock  waste  was  spread  out  before  the  ice  front.  Finally, 
the  retreat  of  the  ice  was  followed  by  land  elevation  and  a  renewal  of  stream 
activity,  which  left  the  land  forms  as  they  now  are. 

ECONOMIC  GEOLOGY. 

GOLD. 

PLAOEE  DEPOSITS. 

OENfiKAL  STATEMENT. 

It  has  been  shown  that  the  Russian-American  Company's  efforts  to  develop  both  the 
gold  and  coal  resources  of  Kenai  Peninsula  met  with  failure.  As  Doroshin  himself 
Htates  in  his  account  of  the  two  seasons'  prospecting  carried  on  for  the  company,  his 
lalK>r  had  no  other  effect  than  to  chill  the  ardor  of  the  directors  for  gold  mining,  so 
tliat  it  was  not  until  long  after  American  occupation  that  his  belief  in  the  existence 
of  profitable  gold  deposits  was  justified,  and  even  now  none  of  the  streams  on  which 
his  work  was  carried  on  have  produced  gold  in  commercial  quantities. 

During  the  finst  few  years  of  mining  excitement  following  the  discovery  of  gold 
on  Resurrection  Creek  in  1895,  more  or  less  prospecting  was  done  on  nearly  all  the 
creeks  of  the  Kenai  River  drainage.  Other  creeks  on  the  west  side  of  the  penin- 
sula were  also  prospected,  but  development  work  has  been  c()nfine<l  chiefly  to  the 
region  of  Tumagain  Arm.  Gold  is  widely  distributed  and  is  found  in  nearly  all  the 
surface  deposits,  the  high  bench  gravels,  stream  gravels,  glacial  debris,  and  some  of 
the  sediments  west  of  Kenai  Mountains.  Except  at  one  place,  however,  it  is  only  in 
the  stream  channels,  where  concentration  has  occurred,  that  the  deposits  have  suf- 
ficient value  to  permit  their  exploitation  with  profit  under  the  metho<l8  used.  Gold 
is  here  derived,  with  little  douV>t,  from  the  high  gravels  and  glacial  debris  as  well  as 
from  the  rock  waste  of  recent  erosion.  Since  the  real  l)eginning  of  mining  in  1895 
the  Tumagain  Arm  field  has  probably  yielde<l  over  a  million  dollars,  but  it  hsis  l)een 
found  impossible  with  the  data  at  hand  to  give  a  more  satisfactory  estimate  of  the 
total  production. 

As  has  just  been  stated,  the  gold-bearing  gravels  which  have  made  the  Cock  Inlet 
region  important  as  a  pi*oducer  of  the  precious  metal  are  found  chiefly  in  the  valleys 
of  the  streams  emptying  into  the  eastern  half  of  Tumagain  Arm.  There  are,  how- 
ever, less  productive  gravels  at  a  number  of  localities,  notably  in  Kenai  River  Val- 
ley, in  one  or  two  streams  flowing  into  the  eastern  end  of  Lake  Tustumena,  and  at 
Anchor  Point 

A  brief  outline  of  the  placer  gold  field  is  here  presented  to  bring  out  some  facts  not 
directly  evident  from  the  map  (PI.  11 ),  while  the  more  detailed  description  of  indi- 
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vidual  streams  will  follow.  For  convenience  the  four  principal  drainage  basins  where 
f(old-bcaring  gravels  are  exploited  will  be  referriHl  to  by  the  names  of  the  trunk 
streams — Resurrection,  Sixmile,  and  Glacier  creeks  and  Kenai  River.  The  first 
three  are  the  important  streams  in  what  may  l)e  calle<i  the  Turnagain  Arm  field,  all 
of  who(§e  i)n)ducing  crt»eks  arc  included  in  a  rectangular  area,  25  miles  from  north  to 
south,  and  20  miles  wi<le,  with  its  center  situatcil  about  5  miles  southeast  of  Sunri>Hv 

Resurrection  Creek  is  the  westernmost  j)roductive  stream  flowing  into  the  south 
side  of  Turnagain  Arm.  Together  with  Bear  Creek  (which  is  properly  a  part  of  the 
same  system  although  the  two  do  not  unite)  it  drains  an  area  21  miles  long  and  8  to 
9  miles  wide,  comprising  about  175  square  miles.  The  side  streams,  with  two  or 
three  exceptions,  are  short,  tlie  upper  portions  of  the  narrow  valleys  lyeing  al)ove 
tind)er  line.  The  mountains,  though  steei>  and  at  times  covered  with  loose  blocks 
and  smaller  debris,  are  much  less  rugged  than  any  others  seen  during  the  season. 

Sixmile  Creek,  which  enters  the  ann  8  miles  up  from  the  mouth  of  Resurrection 
Creek,  is  formed  by  the  union  of  two  large  branches,  Canyon  Creek  and  Ys»t  Fork 
(PI.  VII,  B),  and  drains  an  area  of  approximately  250  square  miles.  The  valleys  of 
the  two  branches,  as  well  as  that  of  the  trunk  stream,  are  broad  and  are  floored  with 
heavy  deposits  of  gravel.  From  the  forks  of  tlie  stream  to  the  town  of  Sunrise,  at  its 
mouth,  the  distance  is  10  miles.  Mills  Creek,  the  most  imjwrtant  tributary,  joins 
Canyon  Creek  8  miles  south  of  "the  forks.'*  A  majority  of  the  small  streams  which 
(;ompose  this  dmiuage  system,  like  those  of  the  Resurre<?tion  Creek  system,  occupy 
steep  narrow  valleys,  but  a  decided  difference 'between  the  two  regions  is  found  in 
the  character  of  the  topography,  for  the  smooth  rounded  contours  of  the  mountains 
west  of  Resurrection  Cri»ek  here  give  place  to  the  rugged  outlines  that  characterize 
the  whole  eastern  portion  of  the  peninsula. 

Glacier  Cn»ek  flows  into  the  north  side  of  Turnagain  Arm  9  miles  east  of  Sunrisi*. 
It  is  about  8  miles  long  and  flows  in  a  broa<l  flat-lK)ttomed  valley,  whose  floor  is  cov- 
ere<l  with  a  heavy  growth  of  tim])er.  The  whole  drainage  area  c(miprises  about  45 
square  miles  and  is  a  region  of  very  rough  topography.  Crow  Creek  is  the  most 
important  tributary. 

Other  streams  flowing  into  the  arm  have  In^en  prospected  with  little  success.  Their 
willeys  are  generally  narrow  and  stt  ep,  and  it  is  noticeal)le  that  the  great  dej>osits  of 
gravel,  such  as  are  seen  in  Resurrection  and  Sixmile  valleys,  were  either  never  exten- 
sively developed  here  or  have  since  l)een  partly  removed. 

A  descriptiim  of  Kenai  River  has  been  alrendy  given  (j)p.  14-15). 

KKsrRKECTlON    CUKKK    VALLEY. 

Jicmrn'ctioji  Ctrek. — This  stream,  the  earliest  j)roducer  of  the  region,  flows  through 
a  broa<l  valley  floored  with  a  thick  deposit  of  gravels,  in  which,  throughout  the 
greater  j)art  of  its  length,  the  waters  have  cut  a  deep,  canyon-like  channel.  The  jx»r- 
tion  from  which  gold  has  })een  taken,  lying  between  Sixmile  Point  and  Hope,  has  an 
average  grade  of  t>fi  feet  ])er  mile,  the  grade  of  the  lower  20  miles  l>eing  al)out  llK) 
feet  i)er  mile.  Be<l  rock  has  not  been  reached  on  the  majority  of  claims,  for  the 
stream  cuts  the  country  rock  at  only  a  few  places  and  is  working  principally  on 
gravels  tilling  an  ol<l  valley  whose  floor  formerly  stood  at  an  elevation  considerably 
higher  than  its  j)resent  one.  These  valley  gravels  are  roughly  stratified  and  have 
In^en  penetrated  in  one  place  to  a  depth  of  50  f(»et  bellow  the  stream  level  witln»ut 
reaching  soli<l  rock.  They  consist  largely  of  slates  and  arkoses  from  the  neighb<.)r- 
ing  hills,  but  contain,  in  addition,  an  uncertain  percentage  of  material,  chiefly  granitic 
in  character,  foreign  to  the  valley.  The  lM*nch  deposits  have  never  been  workc^l, 
but  are  known  to  contain  lin(»  gold.  A  <)0-f(»ot  bank  2  miles  below  Palmer  Creek 
yielded  coloi-s  from  bottom  {n  t<»p,  the  l>est  pan,  alxmt  2  cent^,  being  tiiken  from  the 
n;);)er  10  feet. 


LOWER  END  OF  PALMER  CREtH. 
I  th«  daap  lock  c»niion  witu  grtial-cipptd  «i 
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Placer  mining  is  confinwl  to  the  channel  gravels,  which,  however,  must  Ix?  derived, 
in  part,  at  least,  from  the  benchen.  The  so-called  be<l  r<x-k  on  which  pay  Ih  obtained 
is  a  gray  glacial  clay  of  variable  thickness  overlain  by  from  4  to  9  feet  of  stream  wash 
(^ontaining  Bome  8cattere<l  gold.  One  claim  on  the  crt»ek  yielde<l  an  average  of  60 
cents  in  gold  to  the  cubic  yard  for  a  i)erio<l  of  five  years.  This  average  was  based  on 
the  aasnmption  that  a  little  over  4  yards  of  dirt  per  man  per  day  were  handled. 
From  4  to  5  yanls  is  considered  a  good  day's  work. 

The  gold  lA  fine  and  smooth,  usually  bright  yellow  in  color,  but  at  times  whitish, 
and  then  of  lower  grade.  Eighteen  ounces  of  <lust  sent  t<>  the  assay  oflic«  containe<l 
$2  in  silver. 

Profitable  raining  on  Resurrection  Creek  has  Ixjen  carried  on  entirely  with  pick  and 
shovel.  The  method  usually  employed  is  to  divert  the  stream  into  a  new  channel 
by  a  dam  and  then  wash  the  uncovere<l  gravels.  All  the  material,  excepting  large 
l)owlder8,  is  sent  through  the  boxes  and  the  tailings  are  discharged  into  the  stream 
below.  A  hydraulic  elevator  introduced  at  a  point  9  miles  south  of  Hope  to  handle 
channel  gravels  was  not  operated  successfully,  chiefiy  owing  to  the  insufficient  water 
supply  and  many  bowlders.  The  former  difficulty  can  l)e  overcome  without  great 
expense,  but  derricks  of  some  kind  will  always  be  necessary  to  handle  the  large 
material.  Bowlders  2  or  3  feet  through  are  not  uncommon,  and  greater  ones,  with 
diameters  of  5  to  6  feet,  were  also  noted.  A  dredging  machine  shipped  to  this  region 
on  one  of  the  late  boats  did  not  reach  its  destination  and  was  unloaded  at  Valdez,  to 
l>e  brought  in  later.  It  is  extremely  doubtful,  however,  if  there  is  any  locality  in 
the  Resurrection  Creek  Valley  where  present  dredging  methcxls  can  be  employed 
8uc(*eH8fully,  owing  to  the  depth  of  the  gravels  and  their  irregularity  in  l)oth  the  size  of 
the  material  and  the  manner  of  its  deposition.  Bowlders  form  a  large  proporti(jn  of 
the  deposits. 

Patnier  Creek, — Palmer  Creek  is  the  largest  tributary  of  Resurn^ction  Creek.  Its 
upper  portion  flows  for6  miles  through  a  broad,  round-l>ottomed  valley,  while  its  lower 
part  occupies  a  st^ep,  narrow  canyon  cut  througli  rock  in  some  places  and  through 
gravel  benches  in  others.  (PI.  VIII,  -1,  B.)  Mining  has  been  carrie<l  on  chiefly  in 
the  lower  1.5  miles  of  the  stream  and  has  been  confined  entirely  to  the  channel 
gravels.  The  country  rock  includes  interbedded  slates  and  arkoses,  whose  cleavage 
strikes  a  little  east  of  north  and  dips  at  a  high  angle.  The  arkoses  are  frequently 
very  much  jointed  and  in  weathering  do  not  break  into  small  pie<'es  as  easily  a^  do 
the  slates,  a  fact  readily  seen  on  examining  the  stream  wash.  The  gravels  resemble 
the  country  rock  in  their  composition,  and  were  undoubtedly  derive<l  from  it  in  large 
part,  although  there  are  a  few  granitic  bowlders  which  may  not  be  of  local  origin. 
There  is  a  large  proportion  of  angular  fragraent«a  and  no  small  percentage  of  coarse 
material,  possibly  5  per  cent  being  over  18  inches  in  diameter.  At  the  surface  the 
gravels  were  laid  down  without  definite  arrangement,  but  are  rudely  stratified  Inflow. 
It  is  said  that  they  yield  alx)ut  $1  per  yard  of  material  handled,  but  it  should  ])e 
stated  that  from  30  to  40  per  cent  of  the  goKl  Ls  obtained  from  bed  rock. 

Palmer  Creek  gold  is  coarse  and  heavy,  usually  much  flattened,  and  smooth.  It 
passes  at  $16  i)er  ounce  at  the  local  stores.  In  color  the  gold  is  bright  yellow,  but 
may  be  whitish.  Pieces  of  native  silver  weighing  as  much  as  1  pennyweight  were 
seen,  and  also  some  black  sand,  which,  however,  is  not  abundant.  No  line  gold  is 
saved.  The  claims  on  this  stream  were  originally  held  by  single  individuals,  but 
at  present  the  whole  of  the  lower  canyon  portion,  18  claims,  is  controlled  liy  r)ne 
company. 

Two  hydraulic  plants  were  at  work  in  1904,  employing  in  all  al>out  10  men.  The 
season  was  a  wet  one,  ami  at  the  time  of  the  writer's  visit,  in  July,  the  Htrea;ii  was 
flowing  not  far  from  3,000  inches  of  water,  an  amount  sutficient  for  the  present  iiee<is 
of  mining.  This  quantity,  however,  is  very  much  increased  in  time  of  high  water, 
and  may  be  considerably  decreased  during  a  dry  season. 


36  GOLD  FIELDS   OF   TURNAGAIN   ARM   REGION. 

Tlie  greatest  difficalty  met  in  operating  these  plants  arises  from  the  preeenoe  of 
many  large  bowlders,  which  it  is  necessary  to  move  by  hand  at  least  once.  They 
are  piled  in  a  box  provided  with  some  dumping  device  and  hoists!  from  the  pit  bjr 
a  derrick,  this  operation  consuming  about  twice  the  amount  of  time  spent  in  piping, 
thereby  decTeasing  greatly  the  efficiency  of  the  plant.  (PI.  IX,  B. )  When  too  large 
to  he  handled  in  any  other  way,  the  bowlders  are  reduced  to  convenient  size  with  a 
few  sticks  of  powder.  It  is  the  usual  practice  to  operate  the  derrick  with  the  stream 
from  the  giant,  rather  than  to  use  a  separate  line  of  pipe  for  that  purpose.  With  the 
present  methods  of  mining,  Palmer  Creek  should  be  a  producer  for  several  yeans  to 
a)me. 

Bear  Creek. — Bear  Creek  is  the  best  known  stream  in  this  part  of  the  field.  It  is 
about  5  miles  long  and  has  a  fail  of  nearly  500  feet  to  the  mile.  Bear  Creek  Valley 
is  narrower  than  Palmer  Creek  Valley,  and,  while  resembling  it  in  some  ways,  does 
not  have  the  canyon  features  so  well  developed.  The  country  rock  is  a  sacoession  of 
arkoses  interstratitied  with  bluish-black  slates,  the  beds  being  so  thin  in  one  or  two 
localities  as  to  give  to  the  outcrops  a  banded  stnicture.  These  beds  strike  N.  20^  £., 
or  nearly  at  right  angles  to  the  general  course  of  the  creek,  the  cleavage,  however, 
running  more  nearly  north  and  south.  The  gravels  are  very  irregular  in  distribution 
and  are  made  up  almost  entirely  of  material  like  the  country  rock,  but  include,  in 
addition,  a  few  bowlders  of  granitic  rock.  In  two  places  from  25  to  30  feet  of  unstrati- 
iied  deposits  were  seen.  These  contain  a  large  (]uantity  of  coarse  angular  blocks 
mixed  with  sands  and  clays,.the  whole  a{>parently  dumpeil  into  its  present  position 
without  having  undergone  any  sorting  by  water.  Bowlders  8  to  4  feet  in  diameter 
are  plentiful.  In  some  localities  the  surface  wash  is  underlain  by  stratified  sands 
and  days,  which  were  probably  depwited  in  small  loc^al  basins,  where  they  are  some- 
times found  abutting  against  j)erpendicular  rock  faces  or  overlapping  sloping  sur- 
faces. The  hard  gray  clay  locally  underlying  the  surface  wash  and  known  as  ** gla- 
cial clay*'  rests  on  loose  sands  compo8e<i  largely  of  slatt*.  particles  and  containing  a 
large  amount  of  water.  It  has  been  noticed  in  a  few  i)laces  that  the  rock  surface 
above  this  clay  is  worn  smooth,  while  below  it  is  rough  and  unworn. 

Bear  Creek  gold  is  lower  in  grade  than  any  other  from  the  Resurrection  region. 
Like  that  from  Palmer  Creek,  it  is  usually  bright  yellow  in  color,  but  may  be  whitish. 
Some  native  silver  is  found,  and  it  is  said  that  a  small  amount  of  native  cop j)er  is 
also  present.  One  large  migget  of  gold,  value<l  at  alx)ut  $250,  was  found.  The  first 
claim  staked  (m  the  stream  yielded  a  little  more  than  $2,000  the  first  year  it  was 
worked,  but  was  not  openited  with  protit  in  the  following  years.  A  second  claim 
worked  steadily,  but  in  a  small  way,  since  the  early  days  of  Bear  Creek's  history  has 
produced  an  average  of  $S  a  day  i>er  man. 

Two  hydraulic  plants  have  been  installed  on  Bear  Crc^ek,  but  only  one  was  in 
opi^ration  <lnring  the  season  of  1904,  the  other  being  involved  in  lawsuits.  Although 
there  has  been  sutlicient  water  in  the  stream  for  the  needs  of  these  plants,  the  same 
ditliculty  with  lx)wlders  is  enc<.)untered  as  on  Palmer  Creek.  Bowlders  are  removed 
from  the  i>it  by  derrick  or  cableway  and  are  dumi>ed  at  one  side  or  carefully  piled 
along  the  channel.  It  may  be  readily  seen  that  the  time  lost  in  this  way  is  great 
and  that  the  cost  of  production  is  there})y  very  much  increased.  It  can  hardly  l)e 
said  that  the  future  of  the  (Teek  is  bright,  though  with  economical  methods  there 
are  parts  of  the  stream  which  can  doubtless  be  worked  at  a  profit. 

SIXMILE   CREEK    VALLEY. 

The  area  of  the  drainage  basin  supplying  the  waters  of  Sixmile  Creek  and  its 

branches  is  nearly  half  as  large  again  as  that  of  Resurrection  Creek,  and  is  much 

more  irregular  in  outline.     Probably  the  most  noti(!eable* feature  of  the  topography 

in  this  area  asid(^  from  the  ruggeilness  of  the  mountains  is  the  great  development  of 

gravel  benches,  which  appear  most  promineuUy  m  VYie  x^AV^^^'^^  vil  Svxmile  Creek  and 
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its  two  branches,  Canyon  Creek  and  East  Fork.  This  l)asin  contains  the  rielicHt 
gold-bearing  gravels  yet  found  in  the  Tumagain  Arm  region,  and  mining  operatioiiH 
have  therefore  been  carried  on  here  more  extensively  than  elsewhere.  The  jiro- 
daction  of  this  part  of  the  field  is  reported  to  be  nearly  $1,000,000,  derived  chiefly 
from  Canyon,  Mills,  Lynx,  and  Gulch  creeks. 

Sixmile  Creek. — Sixmile  Creek  has  not  been  an  important  gold  producer.  It  flows 
through  a  broad,  flat-bottomed  valley,  but  has  not  cut  deep  into  the  valley  floor,  so 
that  the  canyon  features  seen  above  on  Canyon  Creek  are  not  here  as  well  developed. 
So^e  mining  has  been  carried  on  with  fairly  good  results  in  one  or  two  cases,  but 
on  the  whole  without  marked  success.  A  hydraulic  plant  was  operated  for  some  tiir.e 
on  gravels  said  to  carry  about  40  cents  per  yard,  but  the  work  proved  unpn>fltable 
and  was  finally  given  up.     At  present  there  is  little  or  no  mining  on  the  stream. 

Canyon  Creek, — Canyon  Creek  flows  for  a  distance  of  8  miles  through  a  narrow 
canyon  ranging  in  depth  from  100  to  200  feet  or  more,  extending  from  *'  the  forks" 
to  a  point  just  below  Mills  Creek.  Above  Mills  Creek  the  valley  is  open  and  the 
waters  have  not  yet  had  an  opportunity  to  cut  deeply  into  the  gravels.  A  number 
of  small  lakes  and  considerable  soft,  wet  ground  make  traveling  in  this  part  of  the 
valley  very  disagreeable  at  times. 

The  country  rock  comprises  shales  and  arkoses  whose  bedding  and  cleavage  strike 
parallel  with  the  course  of  the  stream.  In  some  of  the  narrower  portions  of  the  i-an- 
yon  the  rock  walls  are  seen  to  be  capped  with  gravel  deposits,  but  as  a  rule  the 


Fio.  3.— Diagrammatic  Rketcli  showiQg  relationH  of  creelc  and  higli  bench  graveln  on  Canyon  Creole. 

debris  from  above  covers  the  rock  faces,  giving  the  impression  that  the  height  of  the 
wall  from  the  stream  to  the  top  of  the  bench  represents  the  thickness  of  the  gravels. 
Two  principal  gravel  terraces  at  different  elevations,  besides  a  number  of  smaller  ones, 
are  seen  below  Mills  Creek  (fig.  3).  In  the  localities  most  favorable  for  observing 
the  high  gravels  near  the  stream,  they  were  seen  to  have  a  thickness  of  al>out  50  feet, 
but  the  higher  benches  back  from  the  creek  may  be  considerably  thicker.  The  bench 
gravels  are  made  up  chiefly  of  fragments  like  the  country  rock,  but  contain  some 
material  which  was  not  seen  in  place  south  of  the  ann.  Much  of  the  gravel  is 
rounded  and  well  stratified,  as  is  well  shown  in  the  l)enches  near  "the  forks."  In 
places  it  is  cemented  by  iron  oxide  and  gives  difliculty  in  mining  l)e<rause  it  is  not 
easily  broken  and  often  passes  directly  through  the  sluice  boxes,  carrying  its  gold 
into  the  dump.     This  gravel  is  locally  known  as  *'  cement  gravel." 

The  stream  gravels  are  not  stratified  and  the  material  is,  in  general,  coarser  and 
more  angular  than  that  of  the  bent^hes.  A  section  of  gravel  deponits  at  the  flat  near 
the  mouth  of  Canyon  Creek  shows  at  the  top  from  6  to  8  feet  of  soil  and  coarse  wash 
overlying  8  feet  of  sandy  deposits,  followed  in  turn  by  stratified  clays  and  gravel. 

The  high  gravels  away  from  the  channel  have  not  l>€^en  prospect^il,  although  gold 
is  present  in  the  high  banks  on  the  left  side  of  Canyon  Creek  near  "the  forks, "and 
the  writer  was  told  that  a  hole  somewhere  west  of  the  stream  showed  good  pros^- 
pects.    The  only  high  gravels  yet  exi)loited  are  on  the  eilge  of  U\^  caA\NVA\,  'i  \\\\Vv». 


?58  GOLD   FIELDS    OF   TXJRNAGATN    ARM   REGION. 

above  "the  forks*'  (PI.  IX,  A).  Some  gold  is  distributed  through  the  gravel,  but 
the  greater  portion  conies  from  bed  nwk,  which  is  here  smooth,  but  shows  hummock- 
like irregularities,  due  possibly  to  the  action  of  ice,  or,  it  may  be,  of  running  water. 
A  well-defined  rock  channel,  40  feet  wide  and  12  feet  deep,  was  uncovered  by  the 
removal  of  the  gravels.  This  channel  runs  in  a  northwesterly  direction,  and  is  150 
feet  above  the  present  channel.  In  this  channel  was  a  bowlder  weighing  probably 
15  tons.  The  gold  from  the  bench  is  flaky  and  assays  over  $17  to  the  ounce.  The 
largest  piece  yet  found  there  was  worth  about  25  cents. 

By  far  the  greater  part  of  the  product  of  Canyon  Creek  has  come  from  channel 
gravels.  The  swift  current  prevents  any  uniform  distribution  of  gold,  but  the  eddies 
behind  rock  points  and  large  bowlders  give  an  opportunity  for  the  heavy  particles  to 
find  lodgment,  and  at  such  places  very  rich  jwckets  have  been  found.  The  stream 
has  therefore  been  a  good  one  for  ** sniping;*'  that  is,  for  working  the  richest  spots 
in  a  small  way  with  very  simple  appliances. 

The  most  evenly  distributed  gold  occurs  in  the  gravels  of  the  flat  at  the  junction  of 
Canyon  Creek  and  East  Fork.  This  ground  lies  immediately  below  the  canyons  of 
both  Canyon  Creek  and  East  Fork,  making  it  a  sort  of  dumping  ground  for  the  two 
streams.  At  this  place  the  best  pay  comes  from  the  clay  bed  rock,  but  fine  gold  is 
scattered  through  all  the  gravel. 

Canyon  Creek  gold  is  generally  coarse,  as  would  be  expected  from  the  nature  of 
the  channel  and  swift  current;  that  from  "the  forks*'  is  finer.  One  hundred  and  six 
ounces  of  dust  and  amalgam,  collected  chiefly  from  claims  on  Canyon  Creek,  lost  4 
per  cent  of  its  weight  after  melting  at  the  mint;  0.8  per  cent  of  the  weight  was  silver 
and  the  combined  value  of  gold  and  silver  was  $17.42  per  ounce.  The  value  before 
melting  was  $16.70  i)er  ounce. 

Mining  on  Canyon  Creek  has  been  carried  on  under  difi&culties,  arising  from  the 
narrow  channel  and  swift  current.  The  more  extensive  operations  always  involve 
the  construction  of  wing  dams  to  confine  the  water  to  one  side  of  the  channel  while 
the  other  side  is  l>eing  worked  out  (PI.  VII,  A).  Such  operations  are  expensive  and 
the  renultfl  are  uncertain,  since  in  more  than  one  instance  the  labor  of  an  entire  sea- 
son has  been  destroyed  by  high  water  and  loss  of  the  dams.  About  two  years  ago  a 
hydraulic  plant  was  jjlaced  on  the  bench  claims  previously  mentioned,  and  has  met 
with  some  success,  although  with  the  present  arrangement  of  sluice  boxes  some  gold 
is  probably  lost.  Yet  thit?  plant  furnishes  the  only  instance  in  the  r^ion  of  the  use 
of  undercurrents  for  saving  fine  gold.  A  head  of  about  300  feet  is  used  in  sluic- 
ing. The  water  supply  during  the  season  of  1904  was  suflicient  for  all  needs,  but 
there  was  some  trouble  in  getting  water  the  previous  year.  This  abundance  of  water 
resulted  from  a  wet  season  and  the  fact  that  continued  cool  w^eather  in  the  early 
summer  prevented  rapid  melting  of  snow  on  the  mountains.  The  obtainment  of 
water  for  mining  purposes  is,  however,  a  question  of  expense  rather  than  of  supply, 
for  the  region  \h  peculiarly  fitted  for  hydraulic  mining.  If  it  can  be  shown  that  the 
high  gravels  carry  sufficient  gold  to  permit  hydraulic  mining  to  be  carried  on  in  a 
large  way  with  profit,  the  im]X)rtance  of  the  Sixmile  region  as  a  gold  producer  would 
be  greatly  increased. 

3fills  Crerk. — Mills  Creek  has  yielded  more  gold  than  any  other  stream  of  the 
Turna^'ain  Ann  field  except  Canyon  Creek,  and  is  probably  better  known  than  any 
other  stream.  It  is  nearly  5  miles  long,  but  the  important  known  gold-bearing  gravels 
extend  only  from  the  mouth  of  the  creek  to  the  mouth  of  Juneau  Creek,  a  distance 
of  three-fourths  of  a  mile.  The  stream  here  fiows  along  the  contact  of  the  gravels 
and  hard  rocks,  pro<lucing  a  canyon  whose  south  wall  is  chiefiy  rock  and  whose 
north  wall  is  chiefly  gravel  (PI.  X,  A).  The  channel  is  cut  principally  in  gravels, 
for  th(»  waters  have  not  yet  greatly  attacked  the  underlying  slates  and  arkoses. 

The  upper  ])ortion  of  Mills  Creek  lies  in  a  round-bottomed  valley,  covered  with 
gmvelnHiid  bare  uf  tim})cr.     High  gravel  benches  are  seen  near  the  mouth  of  Juneau 
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Creek  and,  as  stated,  form  the  north  wall  of  the  canyon  Ijelow  that  jwint.  Minor 
gravel  benches  are  present  in  the  npper  valley.  These  high  gravelH  have  been 
de>*cribed  in  the  account  of  Canyon  Creek,  of  whose  benches  they  are  a  part.  The 
stream  gravels,  as  far  as  the  writer  could  discover,  were  derived  from  the  neighbor- 
ing country  rock,  from  which  they  differ  in  no  way.  They  comprise  slates  and 
arkoses  with  occasional  bowlders  of  conglomerate,  consisting  of  rolled  (juartz  pebbles 
in  a  tine-gniine<l  slaty  cement.  Such  conglomerates  were  seen  in  i)lace  near  the 
mouth  of  Canyon  Creek. 

The  gravels  of  the  canyon  are  unstratitied  oi;  only  rudely  stratified.  At  the 
mouth  of  Juneau  Creek  (PI.  ]?^,  B)  the  work  of  the  last  two  seasons  has  shown  an 
iAd  channel  filled  with  gravels,  the  lower  portion  strongly  cemented  with  iron  oxide, 
resting  on  a  tough,  ill-smelling  blue  clay — the  "bed  rock.**  Part  of  the  gold  is 
scattered  through  the  brownish  cement  gravel,  but  the  best  pay  lies  on  the  top  of  the 
blue  (tlay.  All  the  gold  is  heavy  and  flattened,  but  that  from  the  cement  gravel  is 
the  finer,  averaging  perhaps  one-eighth  inch  in  greatest  diameter.  Some  of  the 
larger  nuggets  found  on  bed  rock  are  distinctly  striated,  as  if  rubbed  against  or 
dragged  over  a  rough  surface. 

All  of  the  mining  in  the  canyon  has  \)ecn  (tarried  on  with  pick  and  shovel,  and  in 
this  way  all  that  portion  of  the  gravels  has  been  exploited.  At  present  two 
hydraulic  plants  are  in  o|)eration,  one  at  the  mouth  of  Juneau  Creek,  the  other  at 
the  mouth  of  Mills  Creek.  The  latter  might  letter  be  regarded  as  being  on  Canyon 
Creek,  although  the  ground  is  part  of  that  l)elonging  to  the  old  Polly  Mining  Com- 
[>any.  Water  is  obtained  from  Juneau  Creek  and  is  delivered  at  the  mouth  of  that 
stream  with  a  head  of  280  feet.  It  was  here  found  that  this  head  was  sufficient  to 
tear  out  the  cement  gravel,  but  that  it  did  not  break  it  up  enough  to  release  all  the 
gohl,  and  that  even  small  nuggets  were  carried  through  the  boxes.  The  sluice 
lx»xes,  usually  having  a  grade  of  5  to  6  inches  to  the  box  length  (12  feet),  are  built 
with  false  sides  and  the  riffles  are  covered  with  strap  iron  to  protect  them  from 
wear.  No  mercury  is  used  in  the  boxes.  The  tailings  are  dumped  into  the  stream 
below ;  the  bowlders  are  wheeled  out  and  piled  along  the  channel.  A  liberal  use  of 
powder  to  break  large  bowlders  has  proved  economical. 

The  scarcity  of  white  laborers  in  the  spring  resulted  in  the  employment  of  natives 
during  the  season  of  1904.  They  receive  smaller  wages  than  white  men  and  when 
tactfully  handled  earn  their  pay,  but  in  most  cases  can  not  be  depended  on  to  the 
same  extent.  It  was  said  that  the  canyon  of  Mills  Creek  has  been  once  worked  over, 
yet  there  still  remain  small  areas,  at  least,  sufficiently  rich  to  pay  for  sluicing.  The 
banks  have  never  been  worked  at  all;  no  doubt  they  will  receive  some  attention  in 
the  future. 

Jikist  Fork. — East  Fork  is  the  larger  of  the  two  branches  of  Sixmile  Creek.  It  has 
been  worked  onlv  in  the  lower  mile  of  its  course,  between  the  forks  and  the  mouth 
of  Gulch  Creek.  The  i)roduction  is  about  $16,000  to  $17,000.  This  part  of  the 
stream  lies  in  a  shallow  rock-walled  canyon,  cut  through  grits  and  arkoses,  overlain 
by  gravels.  These  gravels  continue  through  the  upper  valley  and  appear  as  well- 
formed  terraces  in  many  places.     None  of  these  have  been  prospected. 

The  stream  carries  a  larger  body  of  water  than  Canyon  Creek  and  the  difficulties 
in  handling  gravels  are  the  same  as  there.  Wing  dams  aVe  always  ne<.«Hsary  and 
china  pumps  run  by  the  cun*ent  are  used  to  keep  the  pit  dry.  At  the  time  of  the 
writer's  visit  no  njining  was  being  done  on  East  Fork. 

Gulch  C^eek. — Cxulch  Creek  is  a  small  stream  joining  East  Fork  1  mile  al)ove  the 
mouth  of  Canyon  Creek.  Like  the  majority  of  the  streams  in  this  region  its  lower 
course  is  through  a  narrow  canyon.  The  gravel  benches,  such  as  are  seen  in  the 
lai^er  valleys,  are  also  present  but  are  not  so  prominent.  The  creek  gravels  are 
made  up  of  material  like  the  l)ed  rock,  slates,  and  arkoses,  an<l  contain  many  large 
bowlders  and  angular  blocks,  usually  arkose  rather  than  slate.     The  ^old  \itQd^\^i\\v^w 
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in  about  $25,000,  nearly  all  of  which  was  taken  from  the  lower  part  of  the  creek  by 
pick  and  shovel  work.  A  hydraulic  plant  hnated  three-quarters  of  a  mile  above  the 
mouth  of  the  stream  proved  unprofitable,  and  was  in  operation  during  the  season  of 
1904  only  Ion);  enough  to  complete  the  assessment  work. 

Lt/nx  Creek. — Lynx  Creek  joins  East  Fork  7  miles  al)ove  Canyon  Creek,  directly 
opposite  the  mouth  of  Granite  Creek.  It  is  alx)ut  3  miles  long  and  occupies  a  nar- 
row valley  between  high,  rugged  mountainn.  Deep  gravel  de[)osits  are  found  at  the 
mouth  of  Lynx  Creek  and  continue  well  into  the  valley.  Beside  the  usual  slates  and 
arkoses  two  or  three  large,  rounded  bowlders  of  altered  diabase  were  seen  in  the 
gravels  on  one  of  the  claims.  These  may  have  come  from  the  neighboring  hills,  but 
no  such  rocks  were  seen  in  place  by  the  writer.  Two  claims  have  furnished  most  of 
the  gold  taken  from  this  creek  to  the  present  time  (1904).  These  have  been  practi- 
cally worked  out  and  liitle  in  the  way  of  placer  mining  is  now  done  on  the  creek. 
The  gold  is  heavy  and  contains  numerous  pieces  of  native  copper  whose  probable 
source  is  the  ledge  now  being  opened  up  at  the  head  of  the  creek.  All  work  on  Lynx 
Creek  has  been  done  with  pick  and  shovel.  Owing  to  the  low  grade  of  the  lower  part 
of  the  stream  the  gravels  there  have  not  l>een  exploited.  To  overcome  this  diffi- 
culty a  tunnel  about  500  feet  long  and  below  the  level  of  the  water  at  its  bead  is 
being  driven  to  divert  the  stream.  It  is  the  intention  to  place  sluice  boxes  in  the 
(unnel  and  wash  all  the  gravel  through  to  the  valley  of  Bench  Creek.  The  produc- 
tion of  Lynx  Creek  to  the  year  1904  was  about  $87,000. 

SUverlip  Greek. — Silvertip  Creek  has  not  been  an  important  gold  producer  and  pre- 
sents no  features  of  special  interest.  The  entire  output  probably  does  not  exceed 
$4,000.  A  hydraulic  plant  installed  about  a  mile  aVx)ve  the  point  where  it  joins  East 
Fork  did  not  prove  successfnl,  and  the  work  was  abandoned. 

(rraniie  Creek. — Granite  Creek,  one  of  the  largest  tributaries  of  East  Fork,  heads 
against  (Quartz  Oeek  and  thereby  furnishes  easy  commimication  with  the  upper  part 
of  Turnagain  Arm.  Some  work,  more  in  the  nature  of  prospecting  than  of  mining, 
has  been  done  on  this  stream  or  its  tributaries  for  a  numlK»r  of  vears.  The  vallev  of 
Granite  Creek  below  Bertha  Creek  is  from  one-tjuarter  to  one-third  of  a  mile  wide, 
and  in  many  i)lace8  is  wet  and  marshy,  (i ravel  terraces  are  seen  here  and  there 
and  the  whole  region  presents  the  api>earance  of  having  been  occupied  by  a  lake  or 
series  of  lakes,  po.'^ibly  at  no  distant  time.  A  hydraulic  plant,  in  operation  for  the 
last  two  years  at  the  mouth  of  Bertha  Creek,  has  l)een  fairly  successful.  Here  there 
are  from  8  to  10  feet  of  coarse  gravel  and  Iwwlders  covered  by  4  to  5  feet  of  finer 
wash.  The  gold  is  mostly  taken  from  the  coarse  gravel,  but  the  whole  mass  aver- 
ages about  $0.15  to  the  yard.  Bed  rock  has  not  yet  been  reached.  The  gold  is  fine, 
bright  yellow,  and  fairly  smooth,  the  largest  pieces  being  worth  about  25  cenb*. 
Bertha  Creek  can  be  depended  on  for  400  inches  of  water,  and  if  future  developments 
warrant  the  expense,  a  fiume  ciin  l>e  constructed  to  bring  water  from  the  upper  part 
of  Granite  Creek. 

A  rock  carrier,  driven  by  water  power,  for  handling  the  l>owlders,  and  a  small 
homemade  sawmill  have  bi'en  built.  This  mill  is  8imj)ly  an  ordinary  whipsaw  set  in 
a  square  upright  frame  and  driven  by  a  water  wheel  with  suitable  gear;  it  will  saw 
three  times  as  much  in  a  day  as  two  men  c^n  saw  by  hand  and  is  well  worth  the 
slight  cost  of  construction. 

(J LACIER   CKEEK    VALLEY. 

Glacier  Creek  has  never  been  a  gold  producer  and  is  therefore  important  at  the 
present  time  only  because  of  its  tributaries.  It  takes  its  name  from  several  small 
glaciers  at  its  head  and  fiows  on  the  broad,  gravel-covered  floor  of  a  glaciated  valley. 
Crow  Creek,  California  Creek,  and  Winner  Creek  have  yielded  some  gold.  The  pro- 
duction of  Glacier  Creek  Valley — that  is,  of  the  three  branches  named — including  the 
se£Uk}n  oi  1904,  is  over  $51,000. 
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Crow  Creek, — Crow  Creek  is  the  largest  tributary  of  Glacier  Creek,  and  might  prop- 
erly be  considered  the  head  of  that  stream.  It  rises  in  the  high  mountains  of  the 
divide  between  this  part  of  the  Tumagain  Arm  drainage  and  Eagle,  or  Yukla,  Creek, 
a  tributary  of  Knik  Arm.  The  lower  half  mile  of  the  stream  flows  through  a  narrow 
rock  canyon  not  over  5  feet  wide  at  one  point.  ( 1*1.  XI,  B. )  Above  is  a  broader 
gravel-walled  canyon  or  narrow  valley  extending  north westwanl  to  the  mouth  of 
Crow  Gulch,  where  it  broadens  out  suddenly  to  a  basin  three-quarters  of  a  mile  long, 
then,  swinging  abruptly  northward,  contracts  to  a  narrow  V-shape<i  valley  and  con- 
tinues thus  to  the  divide. 

The  bed  rock  comprises  interbedde<l  slates,  arkoses,  conglomerates,  and  banded 
quartzites,  striking  about  N.  46°  K.,  and  cut  by  occasional  dikes  of  light-colored 
granite. 

The  gravels  are  of  three  kinds,  high-bench  gravels,  glacier  deposits,  and  stream 
deposits.  The  first  continue  into  the  valley  from  Glacier  Creek,  and  where  most 
prominent  have  an  elevation  of  nearly  1,000  feet.  The  top  of  the  gravel  bank  east 
of  Crow  Creek  at  the  head  of  the  rock  canyon  is  alx)ut  100  feet  above  the  stream. 
On  the  west  side  a  deep  cut  in  the  bank  showed  a  perpendicular  face  50  feet  high  in 
rounded  gravels  of  fairly  uniform  size — that  is,  without  large  lx)wlders  and  with  no 
marks  of  be<lding.  These  high  gravels  were  laid  down  in  an  old  valley,  whose 
stream  was  thereby  forced  to  seek  a  new  outlet  and  is  now  cutting  the  narrow,  canyon 
through  the  rock  barrier  which  it  encountered  at  its  lower  end.  Near  the  middle  of 
the  rock  canyon  the  work  of  the  latter  part  of  the  season  of  1904  disclosed  the 
beguining  of  a  well-developed,  gravel-filled  channel  east  of  the  present  channel. 
This  showed  well-shingled  stream  gravels,  and  was  expected  to  lead  into  the  basin 
above  the  canyon.  At  the  end  of  the  season  it  had  been  followed  in  about  40  feet. 
The  stream  gravels  show  a  large  amount  of  material  more  re(;ent  than  the  bench 
gravels,  consisting  of  angular  blocks  of  arkose  and  slate,  with  many  bowlders  of 
light-coloretl  granite,  part  of  which  are  thought  to  be  the  product  of  erosion  since 
the  l>ench  gravels  were  laid  down.  They  are  interbedded  with  finer  clayey  gravels 
and  sands.  A  short  distance  above  the  rock  canyon,  mining  has  shown  that  here 
the  base  of  the  gravels  must  be  considerably  lower  than  at  the  head  of  the  canyon; 
in  other  words,  owing  to  the  filling  of  the  old  outlet  the  de])OBits  here  appear  to 
occupy  a  basin  (fig.  4).  The  section  includes  loose  sand  resting  on  bed  rock,  over- 
lain by  blue  clay,  yellow  clay,  gray  gravels,  and  surface  wash.  A  few  very  large 
lK>wlders  are  present. 

Another  gravel-filled  basin  is  seen  farther  up  the  stream.  About  one-quarter  of  a 
mile  above  Crow  Gulch  a  long,  curved  "rock  reef"  extends  across  the  valley  and 
forms  a  well-marked  ridge,  with  convex  side  downstream  (fig.  4).  A  60-foot  cut  had 
to  be  made  through  this  "reef"  in  order  to  sluice  the  ground  above,  and  it  was  found 
to  be  made  up  of  immense  Iwwlders  and  angular  blocks,  sometimes  10  to  12  feet  in 
diameter,  thrown  down  in  greatest  confusion.  Plainly  it  is  a  terminal  moraine  left 
here  by  the  retreating  glacier,  which  still  appears  in  contracted  fonn  in  the  high 
valleys  to  the  north.  Behind  this  barrier  the  gravels  were  confined  and  laid  down 
with  more  or  less  regularity.  The  beds  may  be  seen  abutting  against  the  upper  side 
of  the  moraine,  which  cuts  them  off  from  the  stratified  gravels  below.  The  section 
disclosed  in  piping  the  ground  includes  fine  sandy  beds,  separated  by  beds  of  angular 
wash  and  coarse  bowlders.  These  beds  average  from  2  to  3  feet  in  thickness.  An 
interesting  event,  occurring  at  the  time  of  the  writer^s  visit  to  Crow  Creek,  may 
throw  some  light  on  the  way  in  which  these  sandy  and  angular  wash  beds  were 
formed.  A  very  heavy  rain  brought  down  a  large  quantity  of  debris  from  jK^ints 
farther  up  the  valley  and  filled  the  channel  above  the  rock  canyon — here  from  75  to 
100  feet  wide — to  a  depth  greater  than  the  height  of  the  sluice  boxes,  or  over  2  feet. 
This  material,  as  far  as  the  writer  could  determine,  wafi  like  that  of  the  coarse,  angu- 
lar wash  seen  above.    If  this  were  followed  by  a  period  in  which  finer  saiidH  or  vi\a.N% 
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were  ilepoeited  and  the  whole  |)nnx;*4  rt!|>ealwl,  ii  Bimilar  nerieM  (it  heda  would  be 
foriued. 

gome  gold  has  been  panned  from  tlie  1)en(:1i  gravelH,  but  never  in  eufficicnt  amount 
to  entourage  further  work,  Tiio  creek  gravela  are  therefore  the  souree  of  sapply. 
Rich  Bpots  were  found  in  the  lower partof  tlie  rock  canyon,  and  thcold  channel  din- 
covered  last  season  yit^ldedgold  at  the  rate  o(  6.5  ounces  per  yanl  of  gravel  moved. 
Above  the  canyon  t)ie  pay  in  irregular,  and  is  taken  chiefly  from  the  yellow  clay  and 
the  gray  gravels.     The  former  carrier  rcareegold;  tliatlroni  the  latter  is  liner.     Both 


(rmvel  baslua. 


tlie»e  lifilw  are  tough  mid  liani  to  pii-k,  Imt  the  yellow  gravel  is  the  richer.  In  tlie 
nppLT  part  o(  thu  stream  the  jmy  is  oblaiiii>d  aluioxt  entirely  from  the  eontKe  wash, 
nllhoii^h  the  «indy  beds  carry  hhhuo  fine  gold. 

Crow  Creek  gold  is  of  two  di^'tinct  gra<iea — one  coarse  and  pale  yellow  in  color,  tlie 
other  flne  au<l  bright  yellow.  It  ai^yn  (ll.MO,  au<l  with  it  an-  asaoi^ialed  nutive 
silver,  copiH^r,  nml  a  little  lilai-k  mnil.  The  largest  nugget  found  waa  valued  at 
(35.1)7.  The  tsMiditionn  under  wliii'h  lliesu  gravels  were  prolMibly  laiil  down  tnakeii 
it  api«'ar  that  nnnie  places  are  d(-i'idi''ily  more  favorable  for  tlie  liepositiou  of  gold 
thii/i  //tht-rn Hiid  that  coN^niuerilly  future  duvidofuienta  will  cliow  the  stream  to  be 


GOLD    PLACERS.  43 

**  spotUid."  It  should  be  said,  however,  that  careful  prosi)ecting  in  the  upper  bashi 
and  the  results  of  last  season^s  work  in  the  lower  ba.sin  above  the  canyon  give  an 
average  of  46  and  44  cents  in  gold  per  yard  of  dirt  moved.  Moj^t  of  the  gold  pro- 
duced on  Crow  Creek  has  been  taken  with  pick  and  shovel,  but  at  present  the  whole 
of  the  creek  is  under  two  separate  management*',  both  of  which  make  use  of  hydraulic 
methods  and  have  better  equipment  for  such  work  than  is  found  on  the  other  streams 
in  the  field.  The  creek  carries  from  3,000  to  6,000  inches  of  water,  according  to  the 
season,  and  above  the  canyon  has  a  grade  of  2.5  per  cent.  The  extraoniinary  size 
and  quantity  of  bowlders  is  the  chiff  diflSculty  to  contend  with  in  mining,  necessitat- 
ing the  use  of  considerable  powder  in  reiiucing  the  blocks  to  a  size  which  can  be 
handled  by  the  derrick.     (PI.  XI,  ^1.) 

Qn  the  lower  group  of  claims  water  is  brought  from  the  mouth  of  Crow  Gulch  by 
a  ditch  460  rods  long,  and  is  delivere<l  at  the  upi>er  end  of  the  canyon  with  a  head 
of  over  200  feet.  A  double  tailrace  is  used,  in  which  the  water  may  be  changed  from 
one  side  to  the  other  when  repairs  are  necessary  or  when  any  other  condition  makes 
the  change  desirable.     Tailings  are  dumped  into  the  canyon.  ' 

On  the  upper  group  of  claims  nearly  the  whole  of  the  season  of  1904  was  spent 
in  making  the  cut  through  the  moraine,  or  "reef,'*  as  it  is  called.  Twenty  nien 
were  employed  during  the  early  part  of  the  season,  but  this  number  was  cut  down 
when  it  became  too  dark  to  run  a  night  shift.  A  hea<l  of  250  feet  of  water  is  used. 
The  gravels  are  sent  through  an  8-foot  race  having  a  grade  of  4.5  inches  to  the  rod. 
It  is  said  that  1 ,500  to  2,000  yards  a  day  can  be  handled.  The  tailings  are  dumped  into 
the  stream  below,  but  after  setMng  how  gravels  are  carried  down  by  higher  waterone 
is  led  to  think  that  this  ])racti('e  may  seriously  interfere  with  work  on  the  lower 
claims  unless  some  measures  are  taken  to  impound  at  least  the  coarse  material.  This 
ground  has  been  well  prospected  by  holes  and  a  few  crosscuts,  so  that  the  manage- 
ment feels  justified  in  incurring  the  great  expense  which  was  necessary  to  open  the 
ground.  The  working  season  is  several  weeks  shorter  here  than  at  the  lower  end  of 
the  stream,  since  the  claims  are  above  timber  line  and  are  entirely  unprotected  from 
the  cold  winds  of  the  valley. 

California  Creek. — This  stream  has  cut  a  steep,  narrow,  V-shaped  valley  in  the 
mountains  west  of  Glacier  Creek,  which  it  joins  2  miles  from  the  arm.  Its  bed 
rock  comprises  the  same  materials  found  on  Crow  Creek.  The  gravels  are  similar, 
also,  but  carry  less  granite  and  do  not  show  in  the  same  degree  the  effect  of  glacial 
action.  A  few  thousand  dollars  were  taken  out  in  1896  and  1897,  but  of  late  years 
nothing  more  than  assessment  work  has  been  done.  It  was  proposed  to  set  up  a 
hydraulic  plant  and  build  a  sawmill  last  season,  but  for  some  reason  the  project  was 
not  carried  out.  There  is  some  good  spruce  timl)er  near  the  mouth  of  the  stream, 
which  may  be  of  considerable  valu^  in  the  future. 

Winner  Creek. — Winner  Creek  joins  Glacier  Creek  just  below  the  mouth  of  Crow 
Creek.  Its  valley,  bed  rock,  and  gravels  resemble  those  of  California  Creek.  Like 
the  latter,  it  was  worked  slightly  in  the  early  days  of  the  field,  several  thousand  dol- 
lars in  gold  being  taken  out  in  1898  and  1899,  but  in  the  following  year  it  produced 
little  or  nothing,  and  in  1904  no  mining  was  carried  on. 

MISCELLANEOUS   LOCALITII-><. 

Small  tribiUaries  of  Tumagain  Ann. — Gold  is  present  in  the  gravels  of  nearly  all,  if 
not  all,  the  other  streams  flowing  into  Turnagain  Arm,  but  no  one  of  those  not  already 
described  has  been  an  important  gold  producer.  Not  a  little  work  has  been  done  on 
Seattle  and  Quartz  creeks,  also  on  Sawmill  Creek,  and  gold  has  been  obtained,  but  in 
small  quantity. 

Kenai  River  Valley, — The  immense  dei)OPits  of  gravel  along  Kenai  River  afford 
ground  eminently  suited  to  hydraulic  mining  and  have  been  prospected  at  several 
points,  in  the  hope  of  finding  gravels  of  sufficient  value  to  pay  iox  \notV\\\^\\x  \>c\»X. 
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inanuer.  Some  of  the  tributaries  have  also  l>een  prospected.  In  the  upper  valley  of 
Kenai  River,  False  Creek,  a  small  tributary  of  Trail  Creek,  was  receiving  some 
attention  in  the  early  part  of  the  season  of  1904.  It  flows  in  a  steep,  narrow  valley, 
whose  angular  gravels  are  derived  from  the  neighboring  hills.  At  the  time  of  the 
writer's  visit  several  days*  shoveling  had  yielded  sufficient  gold  for  a  grubstake  to 
enable  the  men  to  continue  work. 

An  unsuccessful  hydraulic  plant  was  lo<mted  on  the  north  shore  of  Kenai  River 
near  the  lower  end  of  Lake  Kenai  in  1898,  but  was  abandoned  later.  Some  prospecting 
is  now  carrie<l  on  in  the  upper  valley  of  Juneau  Creek,  a  tributary  to  Kenai  River, 
not  to  be  confounded  with  the  stream  of  the  same  name  tributary  to  Mills  Creek, 
A  second  hydraulic  plant  is  located  on  the  high  gravels  south  of  Kenai  Rive.*  about 
2  miles  above  Lake  Skilak.  It  was  not  in  operation  last  season.  The  writer  learned, 
however,  that  the  small  quantity  of  gold  procured  during  the  previous  year  all  came 
from  a  few  inches  of  the  top  gravels. 

The  only  gravels  in  the  Kenai  River  Valley  which  have  paid  for  working  are  found 
on  Cooper  Creek  and  a  small  branch — Stetson  Creek. 

Cooper  Creek  joins  the  river  2  miles  below  Kenai  Lake.  It  rises  in  a  small  lake 
and  is  said  to  head  against  the  uj^per  part  of  Resurrection  River,  flowing  into  Resur- 
rection Bay.  Near  the  mouth  it  has  cut  through  deep  stratified  gravels,  showing  a 
bank  on  the  east  side  of  the  stream  l>etween  100  and  200  feet  high.  The  stream 
gravels,  however,  are  the  present  source  of  the  gold.  Most  of  the  pay  from  the 
creek  was  taken  from  a  single  claim  in  a  single  year.  It  is  said  that  a  profit  of  14 
pounds  in  gold  was  made  that  year,  which  would  indicate  a  total  production  of  pos- 
sibly $5,000  or  $6,000.  The  product  of  the  other  (claims  and  of  Stetson  Creek  is 
small. 

Tustumena  Lake. — Prospecting  on  the  small  streams  emptying  into  the  eastern  end 
of  Tustumena  Lake  has  shown  the  presence  of  gravels  carrying  gold  in  small 
amount.  Some  attempts  have  been  made  to  exploit  them,  and  for  a  number  of  years 
there  has  been  a  little  mining  on  Indian  Creek.  A  hydraulic  plant  was  taken  in  by 
way  of  Kasilof  River,  and  has  been  in  operation,  but  the  results  of  the  work  were 
not  learned.  It  is  known,  however,  that  work  will  V)e  continuetl.  Access  to  the 
lake  by  way  of  the  river  in  not  difficult  if  one  underntanda  how  to  take  advantage 
of  the  tides,  and  this  is  the  route  usually  followed. 

Anchor  Point. — The  beach  sands  at  Anchor  Point  yield  a  few  ounces  of  gold  each 
year  to  pro8j)ector8  looking  for  a  "grubstake."  This  is  all  line  gold,  and  although 
locally  said  to  be  washed  up  by  the  waves  of  Cook  Inlet,  is  probably  derived  by  con- 
centration from  the  gravels  of  the  cliffs  along  the  phore  which  are  here  rapidly  under- 
mined ])y  the  water.  A  hydraulic  plant  was  formerly  located  at  Anchor  Point  and 
much  money  was  spent  in  fhe  construction  of  ditches  and  buildings,  but  the  whole 
undertaking  proved  a  failure,  except  in  that  it  has  since  furnished  pipe  and  other 
material  for  several  hydraulic  plants  on  Turnagain  Ann. 

SOURCE   OF   TflE    I'LACEK    DEPOSITS. 

Placer  gold  is  derived  from  an  original  supply  contained  in  various  ways  in  bed 
rock  and  is  ordinarily  found  at  a  locality  more  or  less  distant  from  the  place  where 
it  was  freed  from  the  rock.  A  discussion  of  the  sourt^e  of  placer  gold  does  not,  how- 
ever, necessarily  involve  a  consideration  of  either  the  manner  or  form  in  which  it 
was  depositt^d  in  its  j)revious  condition,  so  that  in  this  pajxT  the  occurrence  of  gold 
in  l)ed  rock  is  treated  principally  in  its  relation  to  the  occurrence  of  gold  in  the 
gravels. 

Among  the  miners  of  Turnagain  Arm  there  are  two  opinions  concerning  the  origin 
of  the  placer  gold — first,  that  it  is  derived  from  a  local  source;  second,  that  it  has 
been  brought  from  a  distance  by  the  transiK:)rting  }M)wer  of  glacial  ice.     There  can  be 
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no  doubt  that  a  lar^e  part  of  the  gold  is  of  local  origin.     It  is  more  difficult,  however, 
to  show  what  portion,  if  any,  has  been  deriveil  from  any  distant  source. 

In  two  localities  in  the  Turnagain  Ann  field  gold-bearing  quartz  veins  of  Hufticient 
importance  to  attract  the  attention  of  miners  are  present,  and  steps  have  been  taken 
to  determine  their  possible  commercial  value.  Small  mineralize<i  quartz  veins  are 
also  exposed  along  the  rocky  shores  of  the  arm,  and  fragments  of  quartz  veins  show- 
ing chalcopyrite  with  j)eacock  stain  are  not  uncommon  in  the  surface  gravels  in  the 
upper  valley  of  Crow  Creek.  On  a  steep  talus  slope  south  of  Bench  Creek  and  high 
above  the  stream  the  writer  picked  up  pieces  of  arkose  or  fine  conglomerate,  on  whose 
surface  were  flakes  of  free  gold.  At  the  time  it  was  thought  that  the  gold  was  con- 
tained in  the  roirk,  but  more  probably  its  presence  there  was  due  to  the  rubbing  of 
the  rough  surface  of  the  bowlder  against  fragments  of  the  metal,  either  loose  or  still 
attached  to  their  original  matrix.  It  is  stated  that  free  gold  has  been  found  in  the 
sluice  boxes  imbedded  in  small  fragments  of  slate  and  with  no  attached  quartz. 

It  appears  that  in  this  region  the  openings  in  the  rocks  resulting  from  the  read- 
justment due  to  the  various  movements  which  effected  them  have  been  completely 
or  partly  filled  by  depositions  of  quartz.  As  far  as  the  writer  has  observed  the 
quartz  occurs  in  the  form  of  small  veins  or  lenses  which  may  branch  or  intersect, 
producing  in  pla(«s  a  kind  of  network.  Occasionally  the  quartz  deposits  reach 
thicknesses  of  3  to  4  feet,  but  none  of  those  observed  could  be  shown  to  be  contin- 
uous for  more  than  short  distances;  in  other  words,  their  horizontal  extension  on  the 
surface  was  limited  and  they  have  the  ap|)earance  of  irregular  lenticular  lx>dies 
rather  than  continuous  veins.  Both  the  larger  and  the  smaller  veins  may  cx^ntain 
sulphide  minerals,  usually  pyrite  with  arsenopyrite  or  chalcopyrite,  or  both,  some- 
times zinc  blende  and  galena.  Further,  some  of  the  veins  are  known  to  carry  gold, 
at  times  visible  to  the  eye,  but  more  fre<juently  revealed  only  by  assays. 

It  has  been  seen  that  the  gravel  deposits,  which  have  been  exploited  with  profit, 
were  found  in  stream  channels  and  that  nmch  of  the  gold  waa  obtained  from  the 
coai^,  angular  wash,  especially  where  clay  was  present.  Mining  in  the  high  gravels 
has  not  been  carried  on  with  even  a  small  degree  of  success  in  more  than  one 
instance,  although  fine  colors  are  frequently  found  scattered  through  them.  Coarse 
gold,  though  it  may  be  present,  has  not  been  found  in  the  high  gravels  even  when 
bed  rock  has  been  reached,  as  is  the  case  on  Canyon  Creek,  where,  in  the  course  of 
two  years'  mining  on  the  bench  east  of  the  stream,  the  largest  piece  of  gold  obtained 
had  a  value  of  only  25  cents. 

The  writer  would  suggest,  then,  that  the  present  stream-gold  deposits  are  formed 
in  two  ways — first,  by  the  breaking  down  and  decomposition  of  mineralize<l  veins  in 
the  country  rock;  second,  by  the  concentration  of  the  gold  contained  in  the  l>ench 
gravels.  The  gold  in  the  bench  gravels  is  itself  a  secondary  deposit  and  may  have 
been  derived  from  two  possible  sources;  like  a  part  of  the  gold  in  the  stream  gravels, 
it  may  have  had  its  origin  in  local  deposits  in  the  country  rock,  or  it  may  have  been 
transported  to  its  present  location  from  some  place  outside  the  present  drainage 
basin.  Evident^  has  already  been  given  to  show  that  the  deep  gravels  of  Sixmile 
and  Resurrection  creeks,  and  especially  those  of  the  country  west  of  the  Kenai  Moun- 
tains, are  not  entirely  local  in  origin  but  contain  fragments  of  rocks  that  are  not  rep- 
resented, or  at  least  not  found,  in  the  Kenai  Mountains — fragments  that  were  probably 
brought  by  glacial  transportation  or  by  floating  ice  from  the  mainland  on  the  north. 
It  seems  fair  to  suppose  then  that  the  ice  which  transported  this  material  may  have 
carried  with  it  some  gold,  but  even  if  this  is  true,  the  facets  presented  indicate  that 
the  gold  in  the  deep  gravels  and  to  a  still  greater  degree  that  in  the  stream  gravels  is 
of  local  origin. 

Of  far  greater  importance  is  the  influence  of  glacial  action  on  the  deposition  of  gold. 
A  most  noticeable  feature  of  the  side  streams  of  the  region  is  the  almost  constant  occur- 
rence of  broad,  round-bottomed  upper  valleys,  which  g>vft  "^\ajc»  \o  ^\««^^Tiax\^^ 
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canyons  l)elow.  These  valleys  were  once  orcuj)ie<l  by  ice,  whose  downward,  move- 
ment carried  along  Inith  the  debris  falling  on  its  up])er  surface  and  that  lying  on  it« 
]yed.  On  some  creeks  this  debris  was  moved  oiily  partly  down  the  valley;  on  others 
it  waa  carried  entirely  out  of  it.  Freijuently  both  o])erations  must  have  taken  place 
in  the  same  valley,  since  a  glacier  that  originally  occupied  all  of  a  valley  threw  down, 
in  its  retreat,  the  transported  material  at  successively  higher  and  higher  pointa  The 
effect  of  erosion  would  l)e  to  sweep  the  debris  down  the  valley  and  localize  it.  Fur- 
ther, the  grinding  of  the  material  within  and  l>eneath  the  ice  would  tend  to  free  the 
gold  which,  at  the  same  time,  would  be  subjected  to  the  concentrating  power  of 
waters  derived  from  the  melting  glacier  itself.  The  production  of  small  local  basins 
of  quieter  water,  due  to  barriers  formed  ])y  terminal  moraines,  permitted  the  finer 
particles  of  gold  to  come  to  rest.  The  former  presence  of  such  basins  is  most  plainly 
seen  in  the  gravel  deixjsits  of  Crow  Creek.  It  must  be  remembered  that  the  glaciers 
whose  workings  have  just  Ix^en  considered  are  local.  Their  sources  are  within  the 
valleys  w^here  they  occtir,  and  while  their  general  effect  is  to  transport  material  from 
higher  to  lower  levels,  they  do  not  ordinarily  cross  the  high  ridges  between  valleys. 
If  the  large  number  of  granite  ]x)wlders  seen  on  the  shores  of  the  lower  Kenai  Lake 
and  along  Kenai  River  and  the  greiit  granite  blocks  of  the  coast  at  Kenai  were 
brought  to  this  region  by  glacial  transportation  from  some  locality  farther  north,  the 
glacier  must  have  lx?en  of  far  greater  extent  than  those  which  recently  occupied  the 
valleys  of  the  Kenai  Motmtains.  Such  a  glacier  might  readily  carry  some  gold  in  its 
load  of  rcK'k  waste. 

Regarding  the  character  of  the  gold  itself,  it  may  be  said  that  the  bright^yellow 
color  of  some  and  the  pale  yellow  of  other  gold  does  not  necessarily  imply  that  the 
two  were  brought  in  at  different  times,  although  the  fact  that  they  are  confined  to  a 
certain  extent  to  different  beds  of  gravel  on  Crow  Creek  would  indicate  that  such  is 
the  case  there.  Such  chanu^ters  may  result  from  differences  arising  at  the  time  of 
the  original  depositions  in  the  c<)untry  rock,  possibly  indicating  different  solutions 
and  different  periods  (»f  deposition. 

Whether  the  bench  gravels  contain  goM  deposits  snlliciently  concentrateil  to  be 
protitably  treated  is  an  imporUmt  problem,  since  on  ita  trolution  depends,  in  a  large 
degree,  the  future  of  this  placer  field.  If  the  suggestions  concerning  the  origin  of 
the  gold  are  true  it  seems  not  unlikely,  when  it  is  remembered  that  these  gravels 
were  laid  down  in  an  old  valley  produced  l)y  the  erosion  of  a  far  greater  amount  of 
material  than  has  been  removed  since  their  dejiosition,  that  there  may  be  found  old 
channels  as  rich  or  richer  than  any  yet  found.  Indeed,  one  such  appears  already  to 
have  been  discovered  on  Crow  Creek. 

AURIFERCnS  LODES. 

Since  it  is  reasonable  to  supi)ose  that  i)lacer  gold  is  derived  in  most  cases  from  the 
region  draine<l  by  the  stream  in  whose  valley  tlie  gold-bearing  gravels  are  found, 
there  has  biH'u  more  or  less  effort  on  the  \nirt  of  the  miners  of  Kenai  Peninsula  to 
find  the  source  of  th<' gold.  At  two  hu-alities  in  the  Tnrnagain  Arm  region  mineralizes! 
veins  have  been  found,  on  Bear  and  Sawmill  <Teeks.  Resides  these,  other  localities 
will  V)e  mentioned  whirh  were  not  visited  by  the  writer. 

HEAR   CHEEK    VEINS. 

The  known  gold-l)earing  veins  on  Bear  Cn^ek  occur  in  the  midst  of  the  broad 
am[)hitheater  at  the  U[>per.end  of  the  valley.  Small  quartz  stringers  were  first  found 
in  the  arkoses  of  the  stream  bed  and  on  further  investigation  led  to  the  initial  steps 
in  the  development  now  in  progress.  At  the  locality  where  work  began  the  arkoses 
are  somewhat  brecciated  or  closely  jointed,  and  the  openings  formed  were  filled  with 
quartz,  appimring  as  veins  from  one-half  to  three-quarters  inch  thick.     Samples  of 
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the  larger  veins  show  sphalerite,  galena,  pyrite,  and  ars^enopyrite,  the  pejicock  stain 
cf  copper,  and  a  little  free  gold.  The  gangue  is  chiefly  quartz,  but  contains  some 
calcite.  As  the  shaft  was  filled  with  water  and  the  debris  pro<iuced  in  enlarging 
the  original  opening,  the  writer  did  not  see  the  veins  from  which  these  samples  were 
taken,  but  was  informed  that  the  best  ore  was  a  16-inch  vein  in  a  zone  of  mineralized 
rock  6  feet  thick.  No  underground  work  other  than  the  enlargement  of  the  shaft 
had  been  undertaken  at  the  end  of  July,  1904.  This  shaft  has  a  cross  section  of  10 
by  5  feet  and  a  depth  of  30  feet.  There  is  a  short  drift  at  the  ])ottom.  The  surface 
equipment  consisted  of  a  new  head  frame  and  a  4-ton  boiler  for  operating  the  hoist 
and  air  compressor.     A  good  road  leads  down  the  valley  from  the  claims  to  Hope. 

t 

SAWMILL  CREEK    VEINS. 

Gold-lK»aring  veins  were  discovered  on  Sawmill  Creek  very  early  in  the  develop- 
ment of  the  region  and  (wcur  at  three  localities,  which,  however,  are  pr()]>ably  not 
entirely  unrelated  to  one  another.  These  are  on  the  shore  of  the  arm  a  short  dis- 
tance east  of  Slide  Creek,  on  Slide  Creek  about  one-half  mile  from  thel)each,  and  on 
Sawmill  Creek  one  mile  from  the  beach.  The  three  lie  nearly  on  a  straight  line, 
corresponding  in  direction  with  that  of  a  number  of  fault  planes  ol)8erved  here.  At 
the  first  locality  a  small  quartz  vein  in  slates  lies  along  a  fault  plane,  striking  N.  70° 
E.  and  dipping  70°  E.  The  rock  surface  of  the  hanging  wall  is  smooth  and  highly 
polished.  Samples  of  the  quartz  a86aye<i  $2  in  gold  per  ton.  On  Slide  Creek  quartz 
veins  occur  along  two  fault  planes,  the  first  similar  to  that  just  described,  the  other 
striking  N.  50°  E.  The  strike  of  the  bedding  is  N.  10°-15°  E.  Quartz  from  this 
locality  carries  a  higher  percentage  of  gold. 

On  Sawmill  Creek  the  gold-bearing  quartz  is  found  along  a  fault  zone  running 
northeast  and  southwest.  It  is  difficult  to  make  out  the  structure  of  the  slates  and 
arkoees  which  are  here  greatly  disturbed,  for  the  fault  is  not  a  simple  one,  but 
apparently  is  made  up  of  minor  displacements,  with  no  parallelism,  which  took 
place  at  different  times.  The  walls  are  frequently  striated  and  between  them  a  thin 
gouge  is  usually  present.  An  adit  60  to  70  feet  long  was  started  on  a  branching 
quartz  vein  having  a  maximum  thickness  of  4  feet  but  of  very  irregular  dimensions. 
It  appears  to  have  been  cut  off  by  movements  occurring  after  its  formation,  since  the 
vein  was  lost  and  the  extension  of  the  adit  did  not  rediscover  it.  The  continuation, 
however,  may  possibly  be  found  to  be  the  quartz  vein  located  a  short  distance  north 
of  the  adit.  This  second  vein  is  about  8  feet  thick  and  is  less  disturbed  than  the 
other.     It  carries  low  gold  values  but  no  attem})t  has  been  made  to  extract  them. 

The  first  vein  carries  free  gold  in  a  quartz  gangue  containing  arsenopyrite,  pyrite, 
zinc  blende,  and  galena.  Crystals  of  arsenopyrite  are  also  very  abundant  in  the 
country  rock.  A  small  streak  of  rich  ore,  said  to  carry  $90  per  ton,  pitched  steeply 
northeastward  under  the  creek  and  could  not  be  followed  ]>ecau8e  the  water  broke 
in  and  8topi)ed  the  work.  In  order  to  save  the  expense  of  shipping  ore  a  small 
arrastre  (PI.  XII),  driven  by  water  power  and  capable  of  handling  two  700-iX)und 
charges  a  day,  was  erected  near  the  adit,  and  with  it  the  ore  is  treated.  Nineteen 
tons  of  pii'ked  ore  put  through  this  arrastre  yielded  $500,  or  a  little  more  than  $26 
per  ton. 

MISCELLANEOrS   VEIN'S. 

During  the  early  part  of  the  season  the  writer  was  shown  samples  of  quartz  con- 
taining pyrite  and  said  to  carry  gold.  They  were  taken  from  a  newly  discovered 
vein  about  a  mile  southwest  of  Seward.  The  ground  was  staked  and  a  little  work 
was  reported  to  have  been  done  at  the  end  of  the  season.  A  second  locality  is  at 
Aurora,  on  the  siTlith  shore  of  the  upper  end  of  Kachemak  Bay.  The  rocks  of  the 
Kenai  Mountains  are  here  cut  by  dikes  of  i>orphyry  and  contain  quartz  veins. 
Some  portions  of  the  country  rock  are  highly  pyritiferous  and  carry  a  small  auiouivt 
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of  gold.  Extensive  preparations  for  mining  pyritiferous  deposits  were  made  but 
finally  discontinued  and  nothing  beside  assessment  work  has  been  done  for  the  last 
two  years.  A  wharf  was  constructed  and  one  or  two  tunnels  were  started  on  the 
claims.  A  stamp  mill  also  was  landed,  but  was  never  set  up,  and  is  still  stored  at  the 
beach. 

COPPER. 

Small  pieces  of  native  copper  are  found  with  the  placer  gold  on  several  of  the 
streams  previously  described.  This  copper  was  most  abundant  in  the  sluice  boxes 
on  Lynx  Creek  and  led  finally  to  the  discovery  of  a  ledge  carrying  copper  sulphides, 
located  on  the  mountain  side  at  the  upper  end  of  the  valley  and  well  above  the 
stream.  Although  the  presence  of  the  outcrop  has  been  known  for  some  time  no 
steps  toward  determining  its  commercial  value  were  taken  till  some  time  during  1904, 
when  a  company  was  raised  for  its  exploitation.  Much  of  the  season  was  spent  in 
preparation  for  opening  the  deposit  and  the  field  operations  of  the  company  did  not 
begin  until  some  time  in  August,  so  that  comparatively  little  rock  work  had  been 
done  when  the  Survey  party  left  the  peninsula.  An  adit  level,  driven  to  strike  the 
lode  below  the  outcrop,  had  not  cut  it  in  the  early  part  of  October,  but  it  was 
reported  that  work  would  be  continued  during  the  winter.  At  present  supplies  are 
brought  to  the  camp  from  Sunrise  by  pack  train,  but  if  this  prospect  should  develop 
into  a  paying  mine  connection  with  the  Alaska  Central  Railroad  could  be  established 
without  serious  difficulty. 

ECONOMIC  CONDITIONS. 
ROUTES  ANI>  TRAllJSi. 

Many  of  the  first  prospectors  in  the  Turnagain  field  came  into  the  region  from 
Prince  William  Sound  by  way  of  Portage  (jlacier,  for  at  that  time  there  were  no 
steamers  making  regular  trips  to  Cook  Inlet  and,  moreover,  it  was  unsafe  for  boats 
to  enter  during  a  large  part  of  the  year  becnuse  of  ice.  Winter  mails  continued  to 
be  brought  in  and  sent  out  in  this  way  for  a  number  of  years  in  the  earlier  history  of 
the  field  until  the  overland  mail  routes  from  Seward  were  establisheti.  The  pas- 
sage over  the  glac^ier,  though  not  very  difficult  at  the  proper  season,  is  often  danger- 
ous because  of  the  fierce  storms  which  sweep  through  the  gap  and  have  caused 
suffering  and  death  in  a  number  of  cases.  At  present  this  route  is  not  frequently 
used. 

During  the  open  season  on  Cook  Inlet — that  is,  from  the  end  of  March  to  the 
beginning  of  November — the  most  convenient  and  customary  means  of  reaching 
Hojie  or  Sunrise  is  by  the  small  steamer  which  connects  with  the  ocean-going  boats 
at  Seldovia  and  carries  mail,  freight,  and  passengers  to  the  upper  end  of  the  inlet. 
During  the  early  days  large  boats  occasionally  went  up  the  inlet  m  the  summer 
months,  touching  at  Tyonok,  where  it  was  necessary  to  transfer  to  small  boats,  often 
dories,  in  order  to  reach  Turnagain  Arm.  At  present  these  large  vessels  do  not  go 
farther  north  than  Seldovia  or  Homer.  The  harbor  at  the  former  place  is  well 
protected,  but  small,  while  the  anchorage  behind  Homer  Spit,  farther  up  Kachemak 
Bay,  is  swept  by  strong  winds  at  certain  seasons. 

Large  lK)ats  can  not  enter  Turnagain  Arm,  but  small  ones  of  light  draft  reach  Hojie 
or  Sunrise  at  high  water  and  usually  lie  over  until  the  next  high  tide  to  leave.  At 
low  water  they  are  stranded  on  the  mud  flats.  The  completion  of  the  Alaska  Cen- 
tral Railroad  will  probably  change  the  freight  and  passenger  route  mto  this  region. 
Seward,  the  coastal  terminus,  possesses  a  splendid  harbor,  whose  chief  fault  is  its 
great  depth.  It  is  open  all  the  year  round  and  is  well  protected  on  every  side.  The 
railroad  company  has  constructed  a  g(X)d  wharf,  at  whic^h  steamers  unload  directly, 
without  lightering,  and  had  completed  about  12  miles  of  track  when  work  was  shut 
down  ior  the  winter.     Although  the  route  chosen  does  not  pass  the  camps  on  Sixmile 
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Creek,  it  cronses  the  up|)er  end  of  the  ann,  from  whic^h  connection  with  Sunrise  can 
l>e  readily  established. 

The  trail  from  Seward  to  Sunrise  along  the  east  end  of  Lake  Kenai  and  the  Trail 
Lakes  to  Johnson  and  Bench  creeks,  and  thence  down  Kast  Fork  of  Sixmile,  was -the 
one  followed  by  the  Survey  party  in  the  trip  across  the  peninsula.  A  very  good 
trail  leads  from  the  forks  of  Sixmile  to  Mills  Creek  also,  and  thence  to  the  lower  end 
of  Kenai  Lake.  This  trail  connects  with  the  Trail  Lakes  trail  by  way  of  Moose  Pass. 
Resurrection  Creek  may  be  reached  from  Sunrise  by  trail  along  the  shore  of  Turn- 
again  Arm  from  Mills  Creek  by  way  of  Pass  or  Summit  creeks.  A  good  road  has 
been  constructed  from  Hope  to  the  hydraulic  plant  3  miles  above  Sixmile  Point  on 
Resurrection  Creek,  whence  a  trail  lea^ls  to  Pass  and  Fox  creeks.  There  are  also 
good  roads  up  Bear  Creek  and  from  Hope  to  Palmer  Creek.  The  camps  on  Crow 
Creek  may  be  reached  from  the  shore  of  the  arm  by  a  road  lately  completed,  a  large 
part  of  which  is  corduroy. 

There  is  no  trail  for  horses  down  Kenai  River  from  the  upper  to  the  lower  lake 
except  the  temporary  one,  most  of  which  was  cleared  out  by  the  Survey  party.  It 
followed  the  dry  est  ground  and  undoubtedly  could  be  straightened  somewhat. 
The  horses  of  the  Survey  party  were  taken  over  the  ridge  north  of  Lake  Skilak 
without  packs,  consequently  little  cutting  was  necessary,  and  there  is  practically  no 
trail  there  at  all.  Moose  River  may  be  reached  from  the  lower  end  of  I^ke  Skilak 
without  difficulty,  but  the  writer  would  strongly  advise  against  taking  loaded  horses 
from  that  point  to  Kenai.  It  was  done  by  the  Survey  party  late  in  the  summer, 
when  conditions  were  most  favorable,  but  there  is  danger  of  losing  the  horses.  Pos- 
sibly by  following  the  river  bank  a  l^etter  though  much  longer  trail  could  be  foimd. 

CLIMATE. 

Climatic  conditions  on  Kenai  Peninsula  are  not  the  same  over  the  whole  area. 
The  south  slope  of  Kenai  Mountains  and  the  lower  part  of  Cook  Inlet  are  influenced 
more  directly  by  the  currents  and  winds  of  the  Pacific,  and  the  climate  there  is  simi- 
lar to  that  of  southeastern  Alaska.  There  is  much  rainy  or  foggy  weather  and 
extreme  temperatures  are  not  known.  During  the  winter  of  1903-4  a  temperature 
of  —  2**  F.  was  reached  only  once  at  Seward,  and  the  same  was  true  at  Seldovia. 

The  climate  of  that  part  of  the  peninsula  that  lies  north  and  northwest  of  the  divide 
is  much  like  that  of  the  interior,  except  that  it  is  more  changeable.  The  winter  tem- 
peratures are  much  lower  in  this  region  than  along  the  coast,  the  difference  some- 
times being  as  great  as  30°,  while  in  summer  the  temperatures  are  higher.  Other 
weather  conditions  are  more  local.  Clouds  and  rain  may  prevail  for  days  on  Turna- 
gain  Arm  while  the  sun  shines  brightly  on  Cook  Inlet;  or  these  conditions  may  be 
reversed.  On  Turnagain  Arm,  in  summer  at  least,  the  wind  is  either  from  the  east 
or  from  the  west,  for  the  deep,  straight  valley  of  the  arm  seems  to  have  a  local  con- 
trolling influence  on  its  direction,  regardless  of  whatever  way  it  may  blow  outside. 
Fair  weather  usually  accompanies  the  west  winds,  while  east  winds  bring  clouds  and 
rain.  Different  temperatures  prevail  in  different  valleys.  It  is  said  that  the  tem- 
peratures on  East  Fork  are  lower  than  on  Canyon  Creek,  and  that  in  the  coldest 
weather  it  is  10°  warmer  at  Sunrise  than  at  the  Forks.  On  Sixmile  Creek  the  snow 
lies  2  or  3  feet  in  the  valleys,  but  is  not  so  deep  along  Kenai  River  and  on  the  west 
side  of  the  peninsula. 

Work  is  begun  on  the  creeks  about  the  first  or  middle  of  May  and  is  continued  till 
the  first  or  middle  of  October.  In  1904  gravels  were  washed  on  Crow  Creek  until 
November  15 — an  exceptionally  long  season. 

Most  of  the  claims  of  the  Turnagain  Arm  field  are  well  situated  for  hydraulic  min- 
ing as  far  as  water  pressure  is  concerned,  and  water  is  obtained  without  great  expense. 
The  water  supply  is  largely  dependent  on  melting  snown,  consequently  when  the  snow 
goes  quickly  in  the  spring  a  short  fiood  period  may  occur,  loVYov?^  oxi«vxi"a}\^\.x*ia.w\>^ 
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by  scarcity  of  water,  which  continues  till  the  July  rains.  The  Hummer  of  1904  was 
both  cool  and  wet.  Snow  on  mountains  usually  bare  in  July  and  August  did  not 
melt,  and  water  was  plentiful  the  whole  season. 

Some  statistics  may  be  of  interest.  During  the  time  the  survey  party  was  in  tl:e 
field  Mr.  Hamilton  kept  a  record  of  temperature  observations  taken  twice  each  day,  in 
the  morning  and  evening.  The  averages  of  thej^e  observations  were:  June,  48.4°  F. ; 
July,  44.2°;  August,  48.9°;  September,  4L8°;  first  18  days  in  October,  40.2°.  Rain 
fell  on  79  of  the  140  days,  nearly  twice  the  number  in  the  same  period  of  the  previous 
year,  as  determined  from  records  kept  by  Mr.  R.  E.  Oldham,  on  Crow  Creek.  The 
coldest  day  of  1904  on  Crow  Creek  was  —13°. 

Records  of  temperatures  and  precipitation  kept  at  Kenaishow  that  during  a  period 
covering  about  eight  years  from  1882  to  1886,  and  from  1899  to  1902,  the  average 
yearly  precipitation  was  16.55  inches.  Four  times  during  that  period  the  precipita- 
tion was  as  great  as  1  inch  in  24  hours,  the  greatest  fall  in  24  hours  being  1.77 
inches.  The  months  of  July,  August,  and  September  show  the  largest  number  of 
rainy  days  and  the  greatest  precipitation.  From  1899  to  1902  the  highest  recorded 
temperature  was  80°  and  the  lowest  —43°. 

TIMBER  AND  VEGETATION. 

The  Kenai  Peninsula  possesses  a  heavy  growth  of  timber,  which  covers  the  whole 
area  up  to  an  altitude  of  1,500  to  2,000  feet  above  sea  level.  This  timber  is  chiefly 
spruce,  but  with  it  is  found  some  hemlock,  especially  around  Turnagain  Arm.  Cot- 
tonwood and  willow  grow  along  the  streams;  small  poplars  are  abundant  on  the 
higher  ground  of  the  country  west  of  the  Kenai  Mountains;  birch  and  alders  cover 
the  mountain  sides,  the  latter  reaching  well  above  the  limit  of  spruce  timber  and 
making  climbing  very  difficult.  Near  the  coast  the  spruces  are  often  hung  with 
moss,  while  beneath  the  "devil's  club"  awaits  the  unwary.  Lumber  suitable  for 
many  purposes  could  be  obtained  at  a  reasonable  cost  near  most  of  the  camps.  Till 
within  the  last  year  or  two  much  of  the  lunil)er  for  sluice  boxes  was  whipsaweii  by 
hand,  but  there  is  now  a  mill  at  Hope  and  another  at  Seward;  the  latter,  however, 
has  not  yet  supplied  any  lumber  to  the  Turnagain  Arm  field.  Better  grades  of  lum- 
ber, especially  that  used  for  boats  and  other  purposes  where  woods  less  brittle  than 
spruce  are  recjuired,  are  l)ronght  from  Seattle,  at  a  cost  of  from  $35  to  $50  per  thou- 
sand. Many  acres  of  valley  lands  have  been  burned  over  and  are  now  strewn  with 
the  tangled  trunks  of  fallen  trees.  The.«e  make  traveling  very  difficult,  and  even 
dangerous  at  times,  for  on  windy  days  the  crash  of  falling  trees  is  heard  continually. 
In  some  areas  the  burning  of  this  timber  was  accidental,  or  was  the  result  of  care- 
lessness with  camp  fires;  in  others  it  was  done  purposely  to  kill  the  moss  and  destroy 
the  breeding  places  of  niosciuitoes  and  flies.  Without  doubt  these  pests  are  less 
numerous  in  such  areas  than  they  were  formerly.  Other  areas  in  the  flats  between 
the  Kenai  Mountains  and  Cook  Inlet  were  burned  over  many  years  ago,  and  are 
now  covered  with  a  growth  of  young  poplars  and  birch. 

Good  feed  for  horses  is  found  in  all  the  valleys  visited  by  the  survey  party,  (irass 
grows  to  an  unu-iual  height  and  is  especially  abundant  about  timber  line,  in  the 
upper  timberle-s  parts  of  the  valleys,  and  in  places  where  tlie  timber  has  bi'en 
burned  for  a  numl)erof  year.-^.  There  is  fine  grass  in  the  hills  north  of  Homer,  where 
horses  and  cattle  have  wintered  without  other  fee<l.  It  is  quite  possible  that  with  a 
suitable  market  these  highlands  could  be  utilized  for  cattle  raising.  The  Depart- 
ment of  Agriculture  maintains  an  experiment  j^tation  at  Kenai  with  a  view  of  deter- 
mining the  agricultural  possibilities  of  this  region. 

Currants,  cranberries,  blueberries,  huckleberries,  and  a  few  salmon  berries  are 
found  at  the  proper  seasons.  Vegetables  are  grown  successfully.  Many  miners 
have  their  own  gardens,  where  j)otatoes,  cabbage,  turni|)S,  rutabagas,  and  radishes 
were  neen  growing. 
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NATIV'ES. 

The  native  inhabitantH  of  the  upper  Cook  Inlet  shores,  the  Kenaitze,  as  they  are 
<»ne<l,  are  the  only  interior  Indians  (Athabascan )  that  reach  the  coast.  The  niitives 
living;; about  the  southern  part  of  Cook  Inlet  and  along  the  Pacific  coast  to  the  east  and 
west  are  related  to  the  Eskimos.  Besides  these  purely  native  inhabitants  there  is  a 
I>eople  of  mixed  blood,  the  Russian  Creoles.  The  largest  native  settlements  are  at 
Kenai  and  Seldovia,  where  they  have  churches  and  schools.  Smaller  settlements  or 
single  families  are  found  at  Hope,  Kasilof,  Alexandrovsk,  and  a  number  of  other 
places.  Probably  the  entire  native  population,  including  those  of  mixed  bl<MMl,  is 
between  200  and  300,  possibly  over  800.  Descriptions  of  these  people  have  Ix^en 
given  by  Dall,  Petrof,  and  others  and  need  not  be  repeated.  They  are  under  the 
influence  of  the  Russian  Church,  speak  the  Ruasian  language,  or  a  corruption  of  it, 
as  well  as  their  own,  and  have  adopte<l  many  of  the  white  man's  habib*,  living  partly 
by  hunting,  trapping,  or  fishing,  and  partly  by  working  for  the  whites.  They  are 
employed  by  the  canneries  at  Kenai  and  Kasilof  and  in  one  instance  at  the  placer  mines 
on  Mills  Creek.  Under  the  direction  of  white  men  a  considerable  part  of  the  lighter- 
ing at  Seldovia  and  Kenai  is  done  by  them,  and  for  this  work  they  are  paid  10  cent« 
an  hour.  A  few  make  part  of  their  living  by  supplying  moose  meat  to  the  miners  of 
Turnagain  Arm.  Their  numbers  are  gradually  decreasing,  and  several  villages  once 
occupied  by  them  have  been  abandoned. 

GAME   AND    FISH. 

From  the  time  of  the  first  visit  by  Captain  C<K>k  to  the  discovery  of  gold  tm  Resur- 
rection Creek  furs  and  fish  were  the  only  inducements  bringing  white  men  intt)  the 
Cook  Inlet  region.  The  fur  trade,  after  the  purchase  of  AMka  by  the  Ignited  States, 
waH  largely  in  the  hands  of  one  company,  whose  trading  posts  were  located  at  vari- 
ous points  on  the  inlet  and  furnished  the  natives  with  such  things  as  they  desired  in 
exchange'for  the  furs  they  had  taken.  This  trade  was  carried  on  with  natives  from 
Sushitna,  Matanuska,  and  even  upper  Copper  rivers,  as  well  as  the  ea^t  and  w^est 
coasts  of  Cook  Inlet.  The  list  of  fur-bearing  animals  on  Kenai  Peninsula  and  Cook 
Inlet  waters  is  a  long  one,  in  which  the  most  valuable  are  black  fox,  sea  otter,  and 
silver-gray  fox.  Beside  these,  approximately  in  the  order  of  their  values,  are  mar- 
tin, cross  fox,  black  bear,  brown  bear,  lynx,  land  otter,  wolverene,  black  or  brin<lle 
wolf,  red  fox,  silver-gray  wolf,  and  mink.  "Ermine,"  muskrat,  marmot,  and  parka 
squirrel  also  have  an  occasional  market. 

Brown  and  black  bear  are  numerous  in  the  Kenai  Mountains,  and  after  the  salmon 
begin  to  run  in  the  streams  many  bear  tracks  are  found  in  the  sands  along  the  shores. 
The  brown  bear  grows  to  large  size,  and  is  usually  avoided  by  prospectors,  esix^cially 
when  accompanied  by  her  cubs.  These  bears  have  attacked  men  without  apparent 
provocation.  On  Crow  Creek  a  new  tent  was  torn  to  pieces  and  a  supply  of  groceries 
scattered  all  about  the  place  by  a  bear,  apparently  with  no  other  motive  than  a  love 
for  destroying.  The  black  bear  is  a  timid  animal  and  molests  no  one.  A  third 
variety,  called  the  **glacier  bear,*'  is  said  to  be  seen  o(!ca.sionally,  but  whether  this 
is  a  distinct  species  or  simply  a  variety  of  black  or  brown  bear  the  writer  was  unable 
to  determine. 

Moose  and  mountain  sheep  furnish  all  the  fresh  meat- used  by  the  miners.  Ft  is 
the  belief  of  many  on  Kenai  Peninsula  that  the  moose  has  increased  rather  than 
decreased  in  numbers  during  the  last  ten  years,  and  they  attribute  tliis  to  sevenil 
causes.  The  number  of  wolves  has  l)een  greatly  rtnluced  through  the  use  of  j)<)ison, 
and  in  this  way  many  moose  calves  are  siived  which  otherwise  would  have  been 
destroyed.  It  is  believed  that  the  number  is  slowly  increased  by  migration  from  the 
mainland.  Finally,  the  region  west  of  the  Kenai  Mountains  is  a  very  favorable 
country  for  moose,  since  it  produces  an  abundance  of  the  food  they  rcviuin^  es|K»cially 
birch,  poplai*,  and  willow.    Moose  from  Kenai  Pen\n8u\a  lun\\*\\  «o\v\v>  ^A  \X\v>A*A\'^«a»>v 
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antlers  known,  which  are  much  in  demand  by  trophy  hunters.  Undoubtedly  many 
moose  have  been  killed  contrary  to  law,  but  it  shouM  be  said  that  the  miners  are  care- 
ful to  observe  the  game  laws  and  rarely  take  meat  except  when  it  is  needed.  Moofse 
are  most  plentiful  west  of  the  Kenai  Mountains,  but  signs  were  seen  on  Trail  Lakes 
and  Johnson  Creek,  around  the  heads  of  Canyon,  Quartz,  and  Resurrection  creeks, 
and  along  Kenai  River.  A  few  years  ago  mountain  sheep  were  plentiful  on  the 
mountains  east  of  Kenai  Lake,  east  of  Tustumena  Lake,  and  in  many  other  places, 
but  are  gra<.lually  being  driven  back  from  the  more  traveled  ways.  North  of  the 
arm,  about  the  head  of  Eagle  Creek,  they  may  be  seen  at  almast  any  time  by  those 
willing  to  climb  the  mountains  in  search  of  them.  Spruce  grouse  and  ptarmigan 
are  not  uncommon. 

Fish  are  not  plentiful  in  the  smaller  streams  of  the  peninsula.  Trout  were  taken 
at  only  a  few  places  by  the  Survey  party  and  none  were  seen  in  the  glacier-fed 
streams  of  the  Kenai  Moimtains.  Salmon  enter  the  streams  flowing  into  Resurrec- 
tion Bay  and  Cook  Inlet  in  great  numbers  during  the  summer.  There  are  three  varie- 
ties, the  king  salmon,  the  silver  salmon,  and  the  red  salmon,  of  which  the  first 
named  is  the  largest  and  first  to  appear,  but  the  less  plentiful.  They  usually  begin 
to  run  in  Cook  Inlet  toward  the  middle  of  May,  but  did  not  appear  in  Resurrection 
Bay  last  summer  till  the  middle  of  June.  In  September  the  shores  of  Lake  Skilak 
and  Kenai  River  were  strewn  with  dead  and  dying  fish,  which  furnished  a  feast  for 
the  bears,  but  gave  rise  to  a  ver>'  disagreeable  odor.  Canneries  have  been  in  opera- 
tion at  Kenai  and  Kasilof  for  many  years  and  have  shipped  a  great  deal  of  fish.  The 
one  at  Kenai  was  lately  burned,  however,  and  may  not  be  rebuilt.  Salmon  formerly 
furnished  the  principal  food  of  the  natives  of  the  peninsula,  an  average  of  about 
190  pounds  being  preparefi  for  winter  use  for  each  individual. 

Codfish  are  found  on  the  banks  aloi^g  the  whole  southern  coast  of  Alaska,  and  were 
taken  by  members  of  our  party  at  Kachemak  Bay.  Halibut  are  also  taken  in  these 
waters. 

CONCLUSIONS. 

In  conclusion  it  may  be  well  t^)  summarize  l)riefly  the  favorable  and  the  unfavorable 
conditions  under  which  the  pros]>octor  labors  on  Kenai  Peninsula.  The  oj)en  season — 
that  in,  the  length  of  time  during  which  mining  is  not  interfered  with  by  cold 
weather — is  longer  than  in  either  the  Yukon  country  or  Seward  Peninsula.  Com- 
pared with  the  interior  of  Alaska,  ease  of  access  is  a  condition  favorable  to  the  miner, 
as  is  also  the  lower  (;ost  of  supplies  and  labor.  When  the  region  is  considered  as  a 
whole,  it  may  be  said  that  the  conditions  tending  to  make  hydraulic  mining  profit- 
able are  unusual  in  so  far  as  water  supply,  water  pressure,  and  thickness  and  extent 
of  gravels  are  concerned.  High  stream  gradients  and  consequent  swift  water  aid  in 
the  disposal  of  tailings,  and  on  the  smaller  streams  sometimes  make  it  possible  to 
reach  bed  rock  without  great  expense.  An  abundant  supply  of  timber  suitable  for 
fuel  and  many  other  purposes  is  at  hand  and  may  be  had  for  the  cutting.  On  the 
other  hand,  gold  in  the  stream  gravels  is  very  unevenly  distributed,  and  in  the  high 
gravels  has  not  l>een  found  sntHciently  concentrated  to  l>e  mined  with  profit. 
Although  tlii('knc>!.s  of  the  high  gravels  is  an  advantage  in  hydraulic  mining,  yet  the 
great  thickness  of  gravels  found  along  the  larger  streiuns,  such  as  Resurrection  and 
Sixniile  creeks,  is  a  decided  disadvantage,  especially  when,  as  is  always  the  case,  the 
gravels  are  saturated  with  water,  since  it  makes  it  impossible  under  ordinary  circum- 
stances to  reach  bed  rock.  Probably  the  most  unfavorable  condition  encountered  in 
rich  as  well  as  poorer  depo-its  arises  from  the  character  of  the  gravels  themselves, 
which  are  made  up  of  an  unusually  large  x^roportion  of  bowlders.  These  bowlders 
not  only  greatly  increase  the  cost  of  mining  as  now  ciirried  on,  but  in  many  localities 
prohibit  the  use  of  lal)or-saving  devices  which  might  be  employed  if  the  gravels 
contained  only  a  s/nalJ  amount  of  coarse  material. 
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By  Ralph  W.  Stone. 


INTRODUCTION. 

In  contmnance  of  the  plan  of  the  United  States  Geological  Survey  to  investi^te 
the  mineral  resources  of  Alaska,  a  party  consisting  of  G,  C.  Martin,  T.  W.  Stanton, 
and  R.  W.  Stone  spent  the  summer  of  1904  on  the  coast  of  Cook  Inlet  and  Alaska 
Peninsula.  The  investigation  of  the  coal  resources  was  assigned  to  the  writer  and 
opportunity  was  given  to  examine  in  detail  the  occurrence  of  coal  beds  in  the 
Kachemak  Bay  and  Port  Graham  regions.  This  report  embodies  the  result  of  obser- 
vations made  in  these  two  localities. 

IX>CATION. 

Kachemak  Bay  is  a  large,  northeastward-reaching  arm  of  Cook  Inlet  which  pene- 
trates Kenai  Peninsula  near  its  southern  end.  The  l)ay  is  funnel-shaped  in  outline, 
having  a  month  25  miles  wide,  extending  from  Anchor  Point  on  the  north  to  Dan- 
gerous Cape  on  the  south.  It  is  35  miles  long  and  tapers  from  a  width  of  0  miles  at 
Homer  to  3  miles  at  its  head.  Homer  is  at  the  outer  end  of  Coal  Point,  a  low,  narrow 
spit  composed  of  sand  and  gravel  that  projects  4  miles  into  the  bay  from  the  north 
shore.  Its  latitude  is  59°  36^  08^^  and  longitude  151°  23^  37^^  Homer  was  the  scene 
of  considerable  activity  several  years  ago,  when  150  men  were  engaged  in  developing 
the  coal  field,  but  at  present  it  contains  only  2  men.  Near  the  south  entrance  to 
Kachemak  Bay,  on  its  eastern  shore,  at  the  entrance  of  Seldovia  Bay,  is  the  village 
of  Seldovia,  which  was  the  home  of  7  whites  and  75  natives  in  the  summer  of  1904. 
It  is  12  miles  southwest  of  Homer,  and  the  first  stopping  point  for  steamers  entering 
Cook  Inlet. 

Port  Graham  is  a  small  bay  5  miles  long  that  indents  the  west  side  of  K.euai  Pen- 
insula south  of  the  entrance  to  Kachemak  Bay. 

IXVESTIGATION. 

Cook  Inlet  ports  can  be  reached  from  Seattle,  Wash.,  in  a  week,  by  steamer  direct 
or  by  transfer  at  Valdez.  The  party  left  Seattle  May  22  and  arrived  at  Seldovia 
May  29. 

A  trip  to  Port  Graham,  8  miles  southwest  of  Seldovia,  was  maile  in  a  25-foot  sloop. 
Homer  is  reached  from  Seldovia  by  steamer  and  was  the  writer's  headcjuarters  during 
the  last  three  weeks  of  June. 

a  An  Abttract  of  this  paper  has  been  publi8he<l  under  the  heading  Coal  Kesourceti  of  Southwesterii 
AlMka,  in  Bull.  U.  8.  Oeol.  Suryey  No.  2&9, 1905,  pp.  151-171. 
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The  work  on  the  north  shore  of  Kachemak  Bay  was  begun  in  asBOciation  witi. 
T.  W.  Stanton,  who  departed  after  three  davH  for  the  west  side  of  Cook  Inlet  It 
was  continued  for  two  weeks  with  the  assistance  of  Fred  Heist,  w^ho  served  as  oare- 
maii  and  camp  hand.  The  shore  of  the  bay  from  Bluff  Point  eastwanl  to  a  point  2 
miles  l)eyond  Falls  Creek  (PI.  XIII),  a  distance  of  28  miles,  was  traversed  on  foot, 
but  camp  was  moved  from  point  to  point  by  means  of  a  rowboat.  A  plane-table 
8ur\'ey  was  made  of  the  shore  line  from  Coal  Creek  to  Falls  Creek,  and  of  the  Boath 
shore  of  the  bay  from  Aurora  to  Gull  Islands,  opposite  Homer.  Later  in  the  season 
E.  G.  Hamilton,  topographer  of  the  Moffit  party,  mapped  the  shore  from  Seldovia 
Bay- nearly  to  Homer.  These  two  maps,  together  with  a  plan  of  Seldovia  Bay  made 
by  the  writer,  were  combined  with  the  Coast  Survey  chart  and  appear  as  PI.  XIII, 
accompanying  this  report. 

In  the  prosecution  of  the  work  the  writer  received  assistance  from  E.  G.  Wharf, 
of  Seldovia,  and  many  courtesies  from  S.  T.  I*enl)erthy,  of  Homer. 

MINrNG  I>EVteLOPMENT. 

HISTORY. 

The  existence  of  coal  at  Port  Graham  was  reported  by  Portlock  «  in  1786,  but  it 
was  not  until  the  middle  of  the  nineteenth  century  that  coal  mining  was  begun.  In 
1852  the  Kussian  American  Comj)any  undertook  to  mine  coal  at  the  locality  discov- 
ered by  Portlock  and  was  ai^tively  engaged  in  its  production  for  twelve  years  before 
Alaska  was  ceded  to  the  United  States.  A  long  drift  was  run  on  one  seam  of  coal 
and  a  shaft  sunk  to  another.  Coal  was  supplied  to  Russian  steamers  for  a  number  of 
years,  l)ut  it  proved  to  be  of  low  grade  and  was  sold  at  a  net  loss.  The  enterprise 
was  abandoned  when  ownership  of  the  territory  was  transferred  in  1867.  A  descrip- 
tion of  the  developments  at  this  locality  will  Ixi  given  under  the  heading  "Port 
Graham"  (p.  (W>). 

In  1888  the  Ala^ska  Coal  Company  bejr<in  what  was  probably  the  first  coal  mining 
on  the  north  nhoreof  Kachemak  liny.  Their  operations,  it  is  said,  consisted  in  driv- 
ing a  tunnel  <>n  tlie  Bradley  seam  near  Fritz  Creek,  6  miles  north  of  Homer.  It  is 
not  known  how  much  work  was  done  or  whether  any  coal  was  shipped.  The  tun- 
nel caved  in  long  ago. 

Lieut.  K.  P.  Schwerin,  U.  S.  Navy,  on  IxOialf  of  New  York  parties,  took  200  tons 
from  Kachemak  Bay  in  1891.  This  coal  was  Hhipj>ed  to  San  Francisco  and  submitted 
to  a  series  of  tests,  tlu^  results  of  which  are  given  on  i>age  71.  The  results  were  not 
sutiiciently  satisfactory  to  warrant  the  develoi)ment  of  the  field  under  existing 
ditficulties. 

In  December,  1894,  the  North  Pacific  Mining  and  Transportaticm  Company  began 
exploration  in  Eastland  Canyon,  a])out  14  miles  northeastof  Homer,  under  the  super- 
vision of  M.  B.  Curtis.  Three  l)uildin<:s  and  a  short  pier  were  erected  at  the  mouth 
of  the  canyon,  and  a  tramway  was  constrnct(Ml  from  the  pier  to  a  tunnel  driven  on  a 
coal  seam  half  a  mile  up  the  canyon.  The  buildings  are  still  standing,  but  the  tram- 
way, which  follows  the  ejist  bank  of  the  creek,  is  undermined  in  many  places.  At 
least  (>oO  tons  of  coal  were  taken  out,  lightered  to  the  stcfimer  Theobald^  which  lay  at 
anchor  in  Hear  Cove,  and  sent  to  San  Francisco  to  be  tested. 

This  company  and  the  Alaska  Coal  Company  continued  prospecting  in  Eastland 
and  McNeil  canyons  from  1894  to  1897.  During  this  time  two  short  tunnels  were 
driven  on  a  4-foot  coal  seam  400  yards  west  of  McNeil  Canyon  and  45  feet  alx)ve  the 
])each.  This  is  called  the  Curtis  seam.  A  short  wharf  and  coal  bins  were  built  and 
still  remain,  though  in  a  dilapidated  condition.     The  horizontal  dark  bands  seen  in 
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Pi.  XVTT,  A,  represent  lignite  beds.  The  outcrop  of  the  Curtis  seam  is  covered  by 
a  slide  above  the  bin  and  api>ears  only  at  the  extreme  right  and  left  of  the  view.  A 
frame  house  at  the  mouth  of  McNeil  Creek  and  a  log  cabin  at  the  mouth  of  Cotton- 
wood Creek,  built  by  these  companies,  were  standing  in  1904,  but  were  out  of  repair. 

Since  1899  the  Cook  Inlet  Coal  Fields  Comjmny  has  held  {x>sses8ion  of  the  most 
def«iral)le  part  of  the  coal  field  on  the  north  shore  of  Kachemak  Bay.  This  is  the 
j>orti()n  which  lies  to  the  west  and  within  3  miles  of  the  base  of  the  long  spit  known 
aH  Coal  Point. 

Under  the  management  of  this  company  a  large  doi^k  was  built  on  the  east  side  of 
Coal  Point,  where  there  is  protected  anchorage.  A  42-iuch  gage  railroad  was  con- 
Ktructed  from  the  dock  along  the  spit  to  the  mainland,  where  it  rises  to  the  top  of  the 
bluff  about  200  feet  above  the  l)ea<!h,  and  ends  at  Coal  Creek.  Two  shafts  were 
started  and  three  tuimels  were  driven  on  a  6J-foot  coal  seam  which  outcrops  in  the 
sea  bluff  between  Cooper  and  Coal  creeks.  Underground  work  was  begun  in  the 
fall  of  1899  by  driving  the  first  of  these  shafts,  which  is  known  as  the  Kirsopp  slope, 
because  it  was  excavated  under  the  direction  of  John  Kirsopp,  an  Engli.*4h  mining 
engineer.  This  shaft  had  three  compartments  and  was  carried  125  feet,  when  it  was 
discovered  that  the  slope  of  the  shaft  was  so  nearly  parallel  with  the  dip  of  the  coal 
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Pig.  5. — Sketch  map  showing  location  of  Cook  Inlet  Coal  Fields  Company's  operatIonn. 

that  it  would  have  to  l>e  driven  nearly  1,800  feet  to  reach  the  coal.  In  1900  tunnel 
No.  1  was  driven  in  the  face  of  the  bluff  on  a  seam  of  coal  6J  feet  thick.  It  proved 
to  be  very  wet  and  was  abandoned.  Tuimel  No.  2,  on  the  same  seam,  was  driven 
350  feet  and  had  to  l)e  pumpe<l  to  keep  it  dry.  Coal  was  brought  to  the  mouth  of 
the  tunnel  in  mine  cars,  dumped  into  a  skip,  and  hoist«il  over  the  bluff  by  a  square- 
frame<i  derrick  which  spilled  into  a  railroad  car  standing  on  the  spur  track.  At  the 
west  end  of  the  railroad  a  vertical  3-corapartment  shaft,  known  as  the  Morgan  sliaft 
and  contemporaneous  with  tunnel  No.  1,  was  sunk  over  25  feet,  and  a  tunnel  was 
started  on  coal  in  the  sea  bluff  near  Coal  Creek  to  connect  with  the  shaft.  This 
thinl,  or  Ray,  tunnel  was  driven  125  feet  when  work  at  that  end  of  the  field  was  dis- 
continued and  effort^s  were  concentrate<l  on  getting  out  coal  from  tunnel  No.  2. 
During  the  winter  of  1901-2  the  mail  steamer  Di^cm'erii  was  supplied  continuously 
with  fuel  and  other  vessels  occasionally.  All  work  on  this  property  ceased  in 
March,  1902,  but  the  company  holds  possession  by  retaining  a  representative  on  the 
ground.  No  money  or  effort  is  l)eing  expended,  however,  in  keeping  the  railroad  or 
mine  tunnels  in  repair.  Eight  buildings  at  the  mine  camp  and  20  on  Coal  Point  at 
Homer,  which  was  the  company's  headquarters,  are  in  good  condition.  Fig.  5  shows 
the  location  of  the  development  work  done  by  this  company. 
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PRODUCTION. 

The  production  of  this  region  18  eetimateii  as  follows: 

Coed  output  of  the  Kacheniak  Bay  region. 

Tons. 

Port  Graham 2,700 

Kachemak  Bay: 

Taken  by  Schwerin 200 

Mined  by  Curtis 650 

Taken  by  tug  Kodat 15 

On  cars  at  Homer 80 

Heap  at  Cook  Inlet  Coal  Fields  Company's  mine 20 

Sold  at  Homer 125 

Total 3,790 

TOPOGRAPHY. 

The  monntain  range  which  forms  the  backbone  of  Kenai  Peninsula  rises  abruptly 
from  the  east  and  south  shores  of  Kachemak  Bay,  its  crest  being  marked  by  rugged 
snow-capped  peaks  having  an  elevation  of  3,000  to  5,000  feet  In  places  a  narrow 
belt  of  foothills  covered  with  forest  intervenes  between  the  mountains  and  the  shore. 
Cliff-like  walls,  sharp  peaks,  and  narrow  spurs  are  charac^teristic  details  of  this  section 
of  the  range,  and  six  glaciers  descend  nearly  to  sea  level  and  discharge  their  waters 
into  the  bay. 

North  of  Kachemak  Bay  is  the  Kenai  Plateau,  which  lies  west  of  the  Kenai  Moun- 
tains and  extends  from  this  bay  on  the  southwest  to  Tumagain  Arm  on  the  north- 
east. This  area  varies  in  width,  but  the  average  distance  from  the  mountains  to  the 
shore  of  Cook  Inlet  is  25  miles,  and  its  length  is  nearly  100  miles,  so  that  it  covers 
over  2,000  square  milen.  The  j)lateau  has  its  jjreateHt  elevation  on  Kachemak  Bay 
and  slopes  gradually  northward.  The  Kenai  formation  probably  underlies  the  entire 
area,  the  lower  and  more  densely  consolidated  coal  seams  being  exposed  in  the  sea 
bluff  between  Coal  Point  and  Anchor  Point.  Thence  northeastward  the  strata  He 
in  broad,  gentle  folds,  which  finally  ciirry  the  coal  seams  l)elow  sea  level  at  Cape 
Kasilof. 

The  upper  surface  of  the  plateau  is  undulating  and  is  cut  by  a  number  of  westward- 
flowing  streams,  which,  in  the  northern  part  of  the  area,  have  formed  broad  valleys 
in  the  soft  Tertiary  roc^ks.  Many  small  shallow  lakes  are  scattered  over  the  surface, 
and  in  wet  seasons  large  marshy  arctis  are  numerous.  Meadows  of  considerable 
extent  are  inter8i)ersed  through  areas  heavily  wooded  with  8j)ruce  and  poplar. 

On  the  north  side  of  Kachemak  Bay  the  Kenai  Plateau  comes  to  the  sea  in  steep 
bluffs  ranging  in  height  from  50  to  400  feet.  The  narrow  beach  at  the  base  of  these 
is  kept  free  from  talus  by  the  constiint  action  of  the  waves,  an<l  in  some  places  is 
impassable  at  high  tide.  The  bluffs  are  notched  by  sharp  canyons,  some  of  which 
are  tmly  a  few  hundred  yards  long,  while  others,  such  «is  those  cut  by  McNeil,  Cot- 
tonwood, Eastland,  and  Falls  creeks,  are  from  1  to  2  miles  long. 

The  shore  line  of  the  north  and  west  side  of  Kachemak  Bay  is  composed  of  long, 
straight,  or  slightly  curved  stretches  of  beach,  usually  overlookcil  by  a  bluff.  Coal 
Point  is  the  only  niarke<l  projection.  Shallow  water  is  fonn<l  all  along  the  north 
shore,  and  when  the  tide  runs  out  mud  flats  half  a  mile  wide  are  exi)Osed  from  Coal 
Point  to  the  head  of  the  bay.  At  Homer  the  range  of  tide  varies  from  16  to  28  feet. 
The  east  and  south  shore  of  the  l>av  is  indente<l  bv  a  numl:)er  of  bavs  and  coves  and 

*  »  V 

flanked  by  numerous  islands,  of  which  Yukon,  the  blue-fox  farm  island,  is  the 
largest.  Tutka  Bay,  which  lies  south  of  Yukon  Island,  is  the  deepest  indentation, 
extending  8  miles.     Seldovia  Bay,  lying  near  the  southern  entrance  to  Kachemak 
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Bay,  is  smaller,  but  more  important,  because  a  salmon  stream  empties  into  it  and  a 
village  is  located  on  its  northern  shore.  This  bay  is  shallow,  and  steamers  do  not 
go  in  farther  than  Seldovia,  which  is  near  the  entrance.  The  streams  flowing  from 
Grewingk  Glacier,  which  lies  between  two  spurs  of  the  Kenai  Mountain  Range,  have 
built  a  broad  delta  out  into  the  bay,  and  the  terminal  moraines  of  Wosnesenski  and 
Doroshin  glaciers  unite  in  filling  what  would  otherwise  be  a  cove  southeast  of  Homer. 
The  south  side  of  Kachemak  Bay  is  navigable  for  steamers  up  to  Bear  Cove,  where 
there  is  a  protected  anchorage. 

GEOLOGY. 
GENTCRAL  STATEMENT. 

The  general  geology  of  the  Kachemak  Hay  region  is  discussed  elsewhere  in  this 
report  by  Mr.  Moffit  (p.  16).  On  the  south  side  of  the  bay  it  is  complex  and  can 
be  described  briefly  as  exhibiting  pre-Jurassic  diabase  and  cherts,  a  lower  Jurassic 
formation  composed  of  tuffs,  sandstone,  and  calcareous  beds,  and  small  isolated  areas 
of  Tertiary  coal-bearing  beds,  known  as  the  Kenai  formation,  lying  unconformably 
on  the  other  rocks.  The  Kenai  formation  makes  the  entire  north  shore  of  Kachemak 
Bay,  and  is  overlain  unconformably  by  gravels  and  clays  of  glacial  origin.  This 
paper  is  concerned  only  with  the  Kenai  formation,  which  will  be  described  in  some 
detail. 

KENAI   FORMATION. 

DISTRIBUTION. 

The  formation  was  named  by  Dall«  from  its  occurrence  on  Kenai  Peninsula,  espe- 
cially at  Port  Graham,  and  on  the  north  side  of  Kachemak  Bay.  It  first  attracted 
attention  by  reason  of  the  presence  of  coal  on  the  north  shore  of  Port  Graham,  where 
the  formation  is  exposed  for  about  1,000  feet  along  the  beach.  In  Kachemak  Bay 
the  Kenai  formation  is  exposed  continuously  for  45  miles  along  the  north  shore  from 
Anchor  Point  to  the  head  of  the  bay,  and  it  probably  underlies  an  area  of  at  least  2,000 
square  miles  northeast  of  Kachemak  Bay,  known  as  Kenai  Plateau.  This  formation 
occurs  also  at  Tyonok,  near  the  head  of  Cook  Inlet,  where  there  is  a  continuous  out- 
crop along  the  beach  for  at  least  4  miles;  ^  its  extent  in  this  field  has  not  been 
investigated.    The  Kenai  formation  has  a  wide  distribution  throughout  Alaska. 

CHARACTER. 

The  Kenai  formation  as  exposed  in  Kachemak  Bay  is  composed  of  soft,  light-gray 
sandstones  and  clay  shales,  with  numerous  interspersed  coal  seams.  Four  partial  sec- 
tions of  the  formation,  aggregating  1 , 763  feet  of  strata,  are  given  on  pages  60-66.  These 
sections  are  represented  diagrammatically  in  PI.  XIV,  and  show  that  coal  seams  rang- 
ing in  thickness irom  a  few  inches  to  7  feet  are  distributed  throughout  the  portion  of  the 
formation  represented.  It  appears  also  that  350  feet  at  the  top  of  the  Falls  Creek 
section,  which  is  the  highest  geologically,  contain  no  sandstone,  but  are  composed 
entirely  of  shale  and  coal.  It  can  not  be  said  with  certainty  that  the  lower  iK)rtion 
of  the  formation  is  characterized  by  an  abundance  of  sandstone  and  the  upper  part 
by  a  lack  of  it,  although  there  is  a  suggestion  that  this  may  he  the  case.  The  sand- 
strmes  are  medium-grained,  soft,  light  gray,  sometimes  iron  stained,  and  occur  in 
Ijeds  from  a  few  inches  to  30  feet  thick.  Cross-bedding  was  noted  at  one  horiz(m. 
Some  portions  of  the  heavier  beds  of  sandstone  are  hard  and  weather  out  in  nodular 
blocks.  In  these  blocks  the  best  preserved  fossil  plants  are  sometimes  found.  In 
one  locality  lenses  of  grit  occur  in  a  sandstone  mass.     The  pebbles  in  the  grit  are 


aDall,  W.  H..  and  Harris,  G.  D.,  Correlation  papers— Neocene:  Bull.  U.  S.Oeol.  Survey  No.  84,  p.  234. 
(>£ldridge.  O.  H.,  A  reconnaissance  in  the  Sushitna  basin,  Alaska:  Twentieth  Ann.  Kept.  U.  S.Oeol. 
Survey,  pt.  7,  p.  21. 
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smaller  than  one-half  inch  in  diameter  and  are  mostly  quartz.  Dall**  reports  con- 
glomerates in  the  Kenai  series  on  Kac^hemak  Bay,  but  the  author  found  none  in  the 
portion  he  visited.     Sandstone  at  places  grades  into  sandy  shale.  , 

The  shales  of  the  Kenai  fonnation  on  Kachemak  Bay  are  all  light-colored  clay  or 
mud  rocks,  grading  on  one  side  into  arenaceous  shale  and  on  the  other  into  clay. 
The  shales  are  soft  and  crumbly  on  the  outcrop,  and  when  wet  become  plastic. 
Beds  of  clay  that  have  been  baked  by  the  burning  of  coal  seams  are  red  and  hard. 
Small  blocks  of  gray,  hard  limestone  were  found  at  one  locality  and  suggest  that 
calcareous  sediments  in  small  amount  mav  be  contained  in  the  formation.  Lime- 
stone  was  not  seen  in  place. 

The  abundant  coal  seams  in  the  Kenai  rocks  of  this  field  are  all  lignite.  They 
vary  in  thickness  from  mere  streaks  to  beds  several  feet  thick.  Eldridge'^  counted 
36  seams  along  the  beach  at  Tyonok,  varying  in  thickness  from  a  foot  to  15  feet,  and 
Kirsopp  ^  figures  73  seams  on  the  north  shore  of  Kachemak  Bay.  Much  of  the 
Kachemak  Bay  lignite,  especially  that  in  the  lower  beds,  is  hard  and  glossy,  clean 
to  handle,  and  tends  to  break  cubically.  The  higher  beds,  however,  are  dull  and 
lighter  and  show  more  woody  fiber. 

THICK  NICHS. 

The  thickness  of  the  formation  exposed  in  Kachemak  Bay  has  not  been  determined, 
and  is  almost  impossilile  of  determination  because  there  are  stretches  over  which  the 
beds  can  not  be  traced.  Anchor  Point  is  near  the  base  of  the  formation,  but  it  is  not 
known  how  far  the  coal-bearing  rocks  extend  beyond  the  head  of  the  bay,  except 
that  coal  has  l>een  found  15  miles  up  Sheep  Creek.  Kirsopp ^^  published  a  section 
from  Anchor  Point  to  the  head  of  the  Ijay,  including  2,683  feet  of  coal-bearing  meas- 
ures. This  section  contains  at  least  126  feet  of  lignite  in  seams  over  2  feet  thick. 
The  author  did  not  go  west  of  Bluff  Point  nor  more  than  3  miles  east  of  Falls  Creek, 
and  can  only  guess  at  the  thickness  of  the  strata  exposed  l>etween  these  two  points. 
Estimated  roughly,  there  probably  are  alx)ut  1,500  feet  of  strata  V)etvveen  Bluff  Point 
and  the  base  of  Coal  Point.  From  Coal  Point  to  McNeil  Creek  the  dip  is  strong  and 
3,000  feet  may  be  a  low  estimate.  From  McNeil  Creek  to  the  top  of  the  bluff  at 
Falls  Creek  at  least  1,000  feet  are  exposed.  Hundreds  of  feet  of  strata  probably 
overlie  the  section  measured  at  Falls  Creek  and  outcrop  in  the  bluff  north  of  the 
head  of  the  bay.  The  writer  is  inclined  to  think  that  10,(X)0  feet  may  not  be  a  high 
estimate  for  the  thickness  of  the  Kenai  formation  in  the  Kachemak  Bay  field. 

A(iE. 

The  determination  of  the  age  of  the  Kenai  is  dependent  chiefly  on  its  fossil  flora, 
which  was  originally  described  as  Miocene,  but  is  now  considered  more  probably 
Uj)]>er  Kocene. '  Collections  obtained  by  Dall  from  the  shore  immediately  north  of 
Coal  Point,  now  dei)Osited  in  the  National  Museum,  were  examined  and  in  part 
reported  on  by  Les(juereux./  This  collection,  with  a  more  recent  one  obtained  by 
Dall  from  Eastland  Can  von,  has  recent  Iv  been  reexamined  bv  F.  II.  Knowlton, 
who  makes  the  verbal  statement  that  it  uncjuestionably  l>elongs  to  the  so-calleil 
Arctic  Miocene  flora  of  Fpper  Eocene  age.  Dal  If?  has  provisionally  assigned  the 
Kenai  to  the  Oligocene,  chiefly  because  its  stratigraphic  position  is  apparently  similar 
to  that  «»f  Oligocene  beds  in  Oregon. 

«I)all.  W.  H..  <'«uil  and  lij^nite  of  Aljiska:  Sevontecnth  Ann.  Rept.  U.  S.  (it>ol.  Survey,  pt.  1,  i».  7s9. 
&EMri«lKf,  (J.  H.,  <»p.  cil..  n.  'il. 

c Kirsopp,  J.,  jr..  Coal  fielcls  oi  C(K>k  Inkt.  Alaska:  Trans.  Inst.  Min.  Kng.,  London,  19t)l. 
<*Kirsoi)p.  op.  cit.,  p.  8. 

«  Alaska,  zoology  ftn<l  paleontology:  Harrinian  Alaska  Expedition,  vol.  4.  p.  162. 
/I'roc.  r.  S.  Nat'.  Mas.,  vol.  5,  l^s-i.  pp.  4-13-4 1«».    The  sjieeies  there  cited  as  from  •'Chugaehik  Bay" 
are  from  this  locality. 
(/Dall,  \V.  H.,  Coal  and  lignite  of  Alaska:  Sevenieenih  Ann.  Kept.  V.  S.  Geol.  Survey,  pt.  1,  p.  842. 
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The  Kenai  formation  includes  the  following  species  of  fossil  plants:  Alnus  con/I  If oHn 
Newby,  Fof/us  antipoji  Heer,  Fagim  deucalionift  Ung.,  Sdlij-  rariaii;*  (ioep{)ert,  S^ilij- 
rflpawa  Heer,  rZ/mu*  «or6i/V>/<a  Goeppert,  Connts  orhijVra  Hear,  Diospyron  ancepn  llcer, 
(^lercus  DallilLefKi.f  Conjlu^i  yfncQuarrii  (Yorhe^)  Ileer,  Taxodhnn  dMchum  miocemnn 
Heer,  Curpinua  g^randin  Ung.,  Vacchiium  relicuUttum  Al.  Br.,  Androtneda  grayana 
Heer. 

T.  W.  Stanton  and  tlie  writer  collected  many  of  thetse  8|)ecies  along  the  beach  on 
the  north  shore  of  Kacheinak  Bay,  from  the  mine  camp  near  the  base  of  Coal  Point 
west  to  Bluff  Point,  but  the  collection  was  lost. 

HTRATIGRAPIIIC   RELATIONS. 

It  is  reported"  that  foHsil  "oysters*'  (InoceramuH)  are  found  at  extreme  low  water 
off  Anchor  Point,  but  the  re]>ort  has  not  l>een  verified.  If  it  be  true,  the  Kenai  for- 
mation of  upper  Eocene  age,  is  directly  underlain  by  the  same  Oetaceous  rocks  that 
occur  on  the  west  side  of  Cook  Inlet.  In  the  vicinity  of  Seldovia  Bay  and  at  Port 
Graham  the  Kenai  formation  lies  unconformably  in  sti^ep-sided  basins  in  the  I^wer 
Jurassic,  or  upon  diabase  of  unknown  age.  The  Kenai  in  the  Cook  Inlet  region  is 
overlain  by  unconsolidattMl  gravels  and  clays. 

For  a  more  complete  description  of  the  stratigraphic  relations  of  the  Kenai  forma- 
tion in  this  vicinity,  reference  should  l>e  made  to  the  accompanying  paper  by  Mr. 
Moffit 

DEFORMATIO.N. 

The  Kenai  formation  in  Kachemak  Bay  and  vicinity  is  very  gently  folded  and  has 
suffered  but  little  faulting.  North  of  the  bay  four  broad  folds,  which  probably  trend 
generally  east  and  west,  ani  described  by  the  coal-bearing  beds  under  the  Kenai 
Plateau.  Along  the  shore  of  the  bay  the  strike  is  generally  about  N.  65°  W.  and 
the  dip  is  northeast  at  low^  angles.  The  few  faults  which  were  noted  seemed  to  l)e 
small. 

THE   COAL. 

OCCURRENCE  AND  I>EVKLOPMENT. 

The  Kenai  formation,  which  carries  the  coals  found  on  the  east  side  of  Cook  Inlet, 
outcrops  along  the  entire  north  shore  of  Kachemak  Bay  and  in  a  small  cove  at  Port 
Graham.  The  coal  beds  are  not  confined  to  any  one  definite  horizon  in  the  forma- 
tion, but  seem  to  be  rather  evenly  distributed  throughout  many  hundreils  of  feet  of 
stra^.     In  this  region  they  are  all  lignites,  or  at  least  lignitic  in  character. 

In  discussing  the  occurrences  of  the  Kenai  formaticm,  localities  on  the  north  shore 
of  Kachemak  Bay  will  be  described  in  geographic^  order  eastward  from  Anchor 
Point. 

NORTH    SIDE   OF    KACKKMAK    BAY. 

Atichor  Point. — It  is  reporte<l  that  several  seams  of  coal  outcrop  between  high  and 
low  tide  one-half  mile  south  of  Anchor  Point.  One  seam  ^  is  said  to  ))e  HJ  feet  thick 
and  harder  than  coal  found  elsewhere  in  this  bav.  These  coal  beds  off  Anchor  Point 
are  probably  in  the  lowest  Kenai  exposed  in  Kachemak  Bay.  Coal  also  occurs  a  few 
feet  above  high  tide  at  the  mouth  of  Travers  Creek,  3  miles  east  of  Anchor  Point. 
The  seam  is  5  feet  thick,  and  the  middle  i)ortion,  about  2  feet  thick,  is  a  hard,  shiny 
coal  which  is  considered  by  those  who  have  used  it*^  to  be  of  higher  grade  than  that 
found  farther  east.  Some  of  it  is  said  to  melt  and  cake  like  Pittslmrg  coal  when 
ignited.     This  coal  is  bright,  blocky,  ignites  (luifkly,  an<l  does  not  soil  the  hands. 


nDull.,  op.  cit..  p.  IbS. 

b  Reported  verlmlly  by  Mr.  Fred  Reist,  prospector. 

cU^Bn,  Fred  ReiHtand  Fred  Barker,  ptoftpeeXot^^. 
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Bluff  Point. — At  Bluff  Point,  12  miles  northwest  of  Homer,  a  cliff  has  been  formed 
by  a  land^li])  extending  parallel  to  the  coast  for  a  mile.  In  this  cliff  the  Kenai 
formation  is  l)eautifully  exposed.  The  top  of  the  bluff,  which  is  one-eighth  mile 
back  from  the  beach  and  600  feet  high,  is  a  broad  meadow  bordered  with  spruce. 
A  section  of  the  formation  measured  at  this  point  by  T.  W.  Stanton  and  the  writer  \r 
as  follows: 

Partial  section  of  Kenai  formation  at  Bluff  Point, 


Sandstone  with  thin  coal  streaks . 
Massive  cross-bedded  sandstone. 

Massive  sandstone 

Arenaceous  shale 

Coal 

Bluish  clav  shale 

Coal 

Carbonaceous  clay  shale 

Coal 

Clay  shale 

Sandstone 

Coal 

Clay  shale 

Coal 

Clav  shale 

Sandstone 

Clay  shale 

Coal  (section  l)elow ) 

Clay  shale  with  sandstone  lense. 

Coal 

Clay  shale 

Carlwnaceous  shale 


Ft.    In. 
40       0 


Ft    In. 
Coal  ( section  l)elow) 3    11 


20 

15 

15 

2 

15 

0 

1 

1 

30 

10 

2 

10 

1 

35 

20 

5 

4 

40 

0 


0 
0 
0 
6 
0 
5 
3 
8 

0  ;  s 

0 
6 
0 
0 
0 
0 
0 
6 
0 
0 


Clayshale 15  0 

Bony  coal 0  (> 

Clayshale 10  0 

Sandstone 5  0 

Coal 0  7 

Clayshale 20  0 

Coal 0  9 

Clayshale 1  3 

Sandstone 10  0 

Clayshale 1  0 

Coal 0  3 

Clay  shale 2  0 

Coal 0  3 

Clay  shale 3  6 

Bony  coal 0  1 

Clayshale 60  0 

Sandstone  lenses 0  10 

Clavshale 65  0 

Beach  


0     10 
0    10 


Total 470     11 


In  this  bluff  the  strata  strike  a]>out  N.  65°  W.,  or  parallel  with  the  coast  line,  and 
dip  northeaj^t.  The  sandstones  are  me<linni  coarsegrained,  soft,  quartzose,  and  often 
somewhat  iron  stained.  Shale  which  is  so  soft  that  it  crumbles  readilv  forms  the 
greater  part  of  the  bluff.  Eighteen  feet  of  coal  in  13  seams  ranging  in  thickness 
from  3  in(!hes  to  4J  feet  are  interbedded  with  the  shale  and  sandstone,  all  of  black, 
glossy  lignite.  Detailed  measurement's  of  the  two  largest  seams  in  the  section  given 
above  are  as  follows: 

»S*'(iion  of  coal  tfrain  at  BlulV  Point. 

Ft.    In. 

0)al  an<l  sliale 0  10 

Coal 0  11 

Shale  parting 0  3 

Coal 0  9 

Shale  i)arting 0  1 

Coal 0  3 

Shalt'  parting 0  2 

Coal 1  3 

Total 4      6 

A  thinner  seam  42  feet  below  the  one  just  given  and  about  180  feet  above  the 
beach  has  about  the  same  amount  of  coal  with  less  waste. 
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Section  of  coal  seam  at  Bluff  Point. 


Ft    In. 
2       6 


Coal 

Shale  parting 0      2 

Coal.. 1      3 


Total 


3    11 


PI.  XV,  By  gives  a  general  view  of  the  coal  seams  in  the  cliff  near  Bluff  Point. 
An  appearance  of  step  faulting  is  due  to  a  number  of  sharp  gullies  which  in  the 
perspective  view  hide  a  portion  of  the  outcrop  of  the  thick  coal  seam. 

Mine  camp. — That  portion  of  the  north  shore  which  lies  just  west  of  Coal  Point 
may  be  called  the  mine-camp  district.  It  lies  at  the  west  end  of  the  Cook  Inlet  Coal 
Fields  Company's  railroad,  7  miles  from  Homer.  The  coal-bearing  series  is  exposed 
in  a  cliff  which  is  250  feet  high  at  a  point  three-fourths  mile  west  of  the  mine  camp 
but  which  decreases  in  elevation  toward  the  east  and  disappears  before  reaching  the 
base  of  Coal  Point.  A  view  of  this  cliff  showing  a  number  of  coal  seams  is  given  in 
PI.  XV,  A. 

A  section  whose  base  is  as  high  stratigraphically  as  the  top  of  the  one  at  Bluff  Point 
was  measured  near  the  mine  camp.  The  lower  part  was  obtained  at  the  point  near 
Coal  Creek  and  the  upper  part  one-half  mile  farther  east.  The  combined  section  is 
as  follows: 


Partial  section  of  Kenai  fonnaiion 

Ft.  1^1. 

Sandstone 30  0 

Clay  shale 25  0 

Coal  (section  below) 7  5 

Clayshale 30  0 

Coal  (sample  No.  3) 2  9 

Shale 16  0 

Sandstone 20  0 

Coal  (section  below) 2  5 

Clayshale 9  1 

Coal 1  5 

Clayshale 15  3 

Sandstone 11  10 

Clayshale 16  0 

Coal  ( Cooper  seam,  sample  No.  4 ) .  6  6 


at  the  mine  campy  Kachemak  Bay, 

Ft. 

Clay  shale 3 

Coal 0 

Clayshale 12 

Coal 0 

Clayshale 26 

Sandstone 40 

Clay  shale  and  coal  streaks 18 

Coal 1 

Clayshale 34 

Sandstone 2 

Coal 0 

Sandstone  to  beach 50 


In. 
7 
5 
0 
5 
0 
0 
0 

11 
0 
0 

10 
0 


Total 382    10 


Between  the  two  places  where  the  section  was  measure<l  there  is  some  variation 
in  the  character  and  sequence  of  the  strata.  At  the  point  the  section  seems  to  be 
composed  more  largely  of  sandstone,  and  the  coal  42  feet  above  the  Cooper  seam 
appears  to  be  absent.  The  sandstones  are  only  partly  consolidated  and  are  less 
resistant  to  weathering  than  the  coal,  while  the  shales,  which  are  soft  and  crumbly, 
sometimes  contain  hard  lenses  and  a  few  clay  ironstones. 

Exposed  in  this  cliff  are  three  coal  seams,  whose  position  in  the  preceding  section 
can  l>e  recognized  by  their  total  thickness.  The  first  and  thickest  seam,  which  is 
more  than  50  feet  l^elow  the  t<^p  of  the  bluff  where  the  section  was  measured  at  the 
end  of  the  railroad  spur,  is  composed  of  the  following  beds: 

Coal  seam  at  the  mine  camp,  Kachemak  Bay.  ^t.  in. 

Bony  coal  and  clay 2  0 

Clayshale .' 1  8 

Coal 2  6 

Clay  parting 0  2 

Coal 1  1 


Total 


•;   ^ 
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Tho  next  wnition  is  the  thin!  Heaiii  from  tlie  top  of  the  bluff:  • 

Coal  Henm  (li  tfie  mme  campy  Kachnnak  Bay. 

Ft.  In. 

Goal 1    7 

Clay  parting 1 0    4 

Coal 0    6 

Total 2    5 

Following  is  the  section  of  the  C<M)])er  seam,  on  which  three  tunnels  were  driven 
by  Cook  Inlet  Coal  Fields  Company: 

(.boj>er  seam  at  the  mine  ramp^  Kachemak  Bay, 

Ft    In. 

Coal 3    0 

Clay  parting 0      J 

Coal 1  11 

Clay  parting 0    IJ 

Coal 1    5 

Total 6    6 

An  out*;rop  of  the  Ccmjier  sca,in  is  shown  in  PI.  XVI,  B. 

Other  seams  of  coal  lying  lower  than  those  given  in  the  se(!tion  on  page  61  are 
found  below  high  ti<le  at  the  point  near  Coal  Creek.  The  first  one  outcrojis  aVx>ut 
3i>0  feet  from  tlu?  base  of  the  point  and  api>ears  to  l>e  alxnit  (>  feet  thick.  It  has  an 
upper  iHjnch  at  least  15  inches  and  a  lower  one  30  inches  thick.  The  strike  of  this 
seam  across  the  l>each  is  N.  58°  W.  and  the  dip  north.  The  interval  l>etween  this 
coal  and  the  base  of  the  formation  section  given  alx>ve  (p.  61 )  seems  to  l)c  occupied 
by  sandstone.  Outcropping  parallel  with  it  and  130  feet  farther  offshore  is  another 
seam,  which  is  4  feet  5  inches  thick  and  strikes  N.  80°  W.  Still  farther  offshore  and 
exposed  only  at  very  low  ti<le  is  a  1-foot  seam. 

The  coal  in  these  scams  is  hard,  compact,  glossy  lignite.  It  is  clean,  does  not 
smut  the  hands,  and  tends  to  break  in  cubical  fragments.  When  expose<l  to  the 
weather  its  high  ccnitent  of  moisture  causes  it  to  slack  down  to  line  chips.  Carloads 
of  coal  that  have  In^en  standing  at  Homer  for  three  years  arc  shown  in  PI.  XVI,  A. 
Only  a  small  amount  of  disintegration  is  apparent  in  the  j)icture,  but  the  blocks  are 
so  deeply  weathere<l  that  they  easily  break  to  ])i<'ces.  The  composition  of  these  coals 
will  be  discussed  later. 

The  rocks  d'p  slightly  to  the  east  along  shore  and  at  an  angle  of  15°  or  20°  into 
the  bluff.  There  are  nine  coal  seams  in  the  mine  camp  bluff,  having  a  total  thick- 
ness of  24  feet,  r.s  shown  in  the  section  on  page  01.  The  smallest  seam  in  the  section 
is  4  inches  and  the  largest  7  feet  5  inches  thick. 

This  j>ortion  of  the  Kachemak  Pay  coal  iield,  lying  just  west  of  ( -oal  Point,  was 
the  scene  (if  considerable  develoj)ment  work  by  the  Cook  Inlet  Coal  Fields  Company, 
as  described  on  page  55. 

Frilz  (ynk. — The  first  prominent  coal  locality  inside  Coal  Point  is  at  the  outcrop 
of  the  Pradley  seam  on  the  l)each  halfway  lu^twecn  Fritz  Creek  and  the  base  of  the 
spit.  The  Pradley  seam  runs  inmi  the  bluff  oblitjuely  a(;ross  the  beach  with  an 
average  <lij)  of  al)out  15°  N.  Although  this  scam  aggregates  about  7  feet,  there  is 
only  18  inches  of  clear  coal,  the  greater  portion  of  the  l>ed  being  made  up  of  thin 
seams  interbe(Med  with  leaf-bearing  shale.  It  is  sai<l '' that  the  Alaska  Coal  ("on i- 
pany  exj)lor(Ml  this  seam  in  February,  IS8S.  and  that  Mr.  J.  A.  Bradley  drove  a  tun- 
nel at  this  place  several  years  a^o  which  is  n«»\v  caved  in.      Part  of  the  outcrop  of  the 

«i  Dull,  W.  II..  Coal  und  liKuile  of  Alaska:  Scvciitcfiitli  Ann.  Uopt.  V.  S.  Geol.  Survoy,  pt.  1,  p.  791. 
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Bradley  seam  is  covered  at  high  tide,  but  at  low  tide  the  water  riiiiH  out  half  a  mile 
or  more,  exposing  broad  mud  flats,  into  which  the  coal  outcn»p  can  Iw  trace<l.  The 
I)all  and  Becker  party  in  1895  broke  out  about  15  tonn  of  this  coal  with  crowbars  and 
U8e<l  it  for  steam  purpost^s  and  galley  fuel  on  the  steam  tug  Kodat. 

Near  Fritz  Creek  the  sea  bluff  is  about  50  feet  high.  The  toj)  is  a  fairly  level  l)elt 
of  wooded  land,  which  reaches  back  to  a  bluff  several  hundre<l  feet  high  and  2  or  3 
miles  distant  from  the  shore.  The  clean  cliffs  of  this  higher  bluff  show  numerous 
coal  seams,  some  of  which  are  usually  on  fire.  Being  harder  than  the  sandstone  and 
shale  with  which  they  are  interbedde<l,  the  lignite  seams  always  form  small  ledges  in 
the  cliffs  and  in  the  beds  of  streams  cause  cascades.  This  is  well  illustrated  in  PL 
XVII,  i?,  reproduced  from  a  photograph  taken  on  the  north  shore  of  Kachemak 
Bay,  near  Cottonwoocl  Creek,  where  a  rill  is  seen  jumping  down  over  7  small  coal 
seams  in  the  sea  bluff. 

From  Fritz  Creek  eastward  to  McNeil  Creek  the  coal  seams  exposed  in  the  sea  bluff 
are  mostly  thin.  In  one  stretch  of  2  miles  the  section  is  almost  entirely  sandstone, 
hard  no<lular  blocks  of  which  lie  along  the  beach  and  often  show  fossil  leaves.  In 
places  a  few  feet  of  pebble  sand  or  grit  is  interbedded  with  the  sandstone.  This  bar- 
ren section  soon  dips  below  sea  level,  and  where  the  bluff  becomes  higher  gives  place 
to  a  100-foot  .«ection  containing  half  a  dozen  lignite  seams,  the  thickest  of  which  is 
27  inches.  The  highest  bed  in  the  bluff  soon  comes  down  to  the  beach,  the  dip  along 
shore  l)eing  8°  or  10°. 

McNeil  Creek. — Ten  miles  northeast  of  Homer  a  small  stream,  known  as  McNeil 
Creek,  has  cut  a  sharp  canyon  through  the  bluff,  making  excellent  exposures  of  the 
formation.  Four  hundred  yards  west  of  the  canyon  two  short  tunnels  were  driven 
on  a  4- foot  coal  seam  a  few  feet  above  the  beach.  This  work  was  done  ten  years  ago 
by  Mr.  M.  B.  Curtis,  and  the  seam  is  called  the  Curtis  scam.     (PI.  XVII,  A.) 

Section  of  Curtis  seanij  Kachemak  Bay. 

Ft.  In. 

Coa\ 0  7 

Parting 0  J 

Coal 0  9 

Parting 0  J 

Coal 0  6i 

Parting 0  1 

Coal 0  8 

Parting 0  1 

Coal.. 1  5 

Total 4     U 

Iron-stained  sandy  clay  forms  the  roof,  and  the  floor  is  of  gray  clay.  Timbering 
would  l)e  necessary  to  avoid  caving  in  if  coal  were  taken  out  to  any  extent.  The  coal 
is  compa<!t  and  tends  to  break  cubically.  In  the  bluff  above  the  Curtis  seam  there 
are  three  other  seams,  separate<l  by  thick  IxkIs  of  clay  or  soft  sandstone.  The  lowest 
of  the  three  is  nearly  4  feet  thick,  and  was  measured  alx>ut,300  yards  up  the  canyon 
and  35  feet  above  high  tide,  at  a  spot  where  it  outcrops  and  causes  a  small  cascade. 
This  outcrop  is  illustrated  in  PI.  XVIII,  /?,  and  the  section  is  given  l)elow: 

Section  of  coal  in  McNeil  Creek,  Kachemak  Hay. 

Ft.  In. 

Coal n  8 

Parting 0  2 

Coal... 0  7 

Parting 0  2 

Coal 2  4 

Total '^W 
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A  short  distance  farther  up  the  creek  and  (K)  feet  al)ove  tide  a  20-inch  coal  seam 
(»usc^  another  cascade.  From  this  seam  to  the  top  of  the  hUiff  the  nection  measures 
327  ftH»t  and  contains  21  feet  4  inches  of  coal.  Four  of  the  coal  seams  are  3  or  mon^ 
feet  thick. 

The  section  of  the  Kenai  formation  exposeil  along  this  creek,  as  measuixsd  by  tin 
writer,  is  given  below: 


Partial  itetiUm  of  Kenai  formation  in  ^fry€^l  OintfOK, 


Top  of  bluff.  Ft.  In. 

Clay  shale 20  0 

Coa  1 3  0 

Clay  and  coal  streaks 20  0 

Sandstone 10  0 

Clay  and  ironstone 5  0 

Coal 3  0 

Sandy  c.lav 17  0 

Ironstone 0  3 

Coal 2  (\ 

Clay,  coal  streaks,  and  sandstom* 

notbiles 25  0 

Co&i 1  0 

Clav  shale 6  0 

Goal  (section  l)elow) 4  9 


Ft.  In. 


Clay  shale 14 

Coal 0 

Clav  shale 36 

m 

Coal  (section  l>elow) 4 

Clay  shale 26 

Coal 1 

Clav  shale 16 

Sandstone .• 2 

Clay  shale 8 

Coal 0 

Clay  and  sandstone 99 

C^ial. 1 


0 
7 
0 
10 
0 
0 
0 
0 
0 
8 
0 
8 


Total 


327 


Two  of  the  iHjal  IxmIs  exjMise*!  hen'  are  over  4  feet  thick.     The  details  follow: 


Section  of  cofil  itvaimn  ijt  }fcXeif  Canyon. 


Coal 
Clay 
Coal 

Clay 
(^)al 

Clay 

Coal 

Clay 

Coal 


Ft. 

III. 

0 

0 

i 

0 

.5 

0 

? 

.  0 

4 

0 

2 

.  0 

2 

0 

3 

.  0 

8 

Total 


9 


Coal 
Clay 
Coal 


0 

6 

1 

0 

3 

4 

Total 


4     10 


All  of  the  coal  in  this  canyon  is  bright,  glossy  lignit*',  of  lightweight,  having  a 
cubicid  frarturc,  and  a  tendency  to  slack  nri  drying. 

In  1S91,  Lieut.  K.  I*.  Srhwerin,  T.S.  Navy,  i>rosi)ected  for  coal  in  this  vicinity  and 
took  out  2(K)  ton>.  50  tons  each  from  four  localities,  which  were  shippe<l  to  San  Fran- 
cisco and  sjibniitted  to  a  series  of  tests.  One  of  the  r)0-ton  samples  was  taken  from 
McNeil  ('anyon. 

OttfttmnKid  Crrrk. — Cottonwoo<l  Creek  is  L*  miles  northeast  of  McNeil  Cret»k  and 
opp(»site  Aurora.  It  enters  the  l)ay  by  a  sharj)  <"anyon,  which  is  not  so  narrow  as 
that  «>f  McNeil  Creek  and  has  no  distinctive  landmark,  the  rootless  log  cabin  at  the 
mouth  being  hidden  among  the  trees.     The  dip  <>f  the  strata  hetween  the  t^o creeks 
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is  slight.  A  coal  seam  halfway  up  the  bluff  at  the  mouth  of  McNeil  Creek  can 
apparently  be  traced  to  a  bed  50  feet  above  tide  on  Cottonwood  Creek.  This  correla- 
tion is  not  certain,  however,  because  there  appears  to  be  a  fault  about  halfway 
between  the  two  canyons,  and  a  landslip  at  the  west  side  of  Cottonwood  Creek  also 
displaces  the  strata. 

At  a-  distance  of  three-fourths  of  a  mile  from  its  mouth  Cottonwood  Creek  runs 
nearly  parallel  with  the  shore.  A  mile  from  the  bay  the  small  branches  cascade 
from  a  height  of  500  feet,  and  the  main  stream  cascades  200  or  300  feet  not  more  than 
2  miles  from  its  mouth.  In  the  cascades  the  strata  are  well  exposed,  the  coal  seams 
making  the  ledges  over  which  the  water  falls.  No  coal  seams  over  2  feet  thick  were 
seen  in  the  canyon  below  an  elevation  of  300  feet.  At  this  height  a  bed  outcrops 
which  appeared  at  a  distance  to  be  3  feet  thick.  The  coal  in  this  canyon  is  lighter, 
perhaps  less  compact,  and  dull.  Some  of  it  preserN^es  it*»  woody  structure  so  per- 
fectly that  it  will  split  in  slabs  and  chips  like  wood. 

Clay  forms  a  considerable  part  of  the  section  in  this  canyon.  A  few  limestone 
cobbles,  6  to  8  inches  thick,  showing  yellowish  white  on  the  weathered  surface  and 
gray  inside,  were  noticed  in  the  stream  bed.  The  limestone  is  hard,  rings  under  the 
hammer,  and  contains  carbonaceous  spots  or  woody  fragments.  It  was  not  found  in 
place.  A  quantity  of  iron  carbonate  nodules,  noticeably  heavy  and  brown,  were 
also  seen  in  a  layer  5  inches  thick  overlying  a  coal  seam  about  one-third  mile  from 
the  beach. 

Eastland  Creek, — This  creek  is  IJ  miles  beyond  Cottonwood  Creek.  A  sandstone 
layer  conspicuous  near  the  top  of  the  bluff  at  Cottonwood  Creek  sieems  to  be  almost 
as  high  above  the  beach  at  Eastland  Creek.  The  tide  runs  out  nearly  a  mile,  but 
high  tide  reaches  the  base  of  the  bluff  and  keeps  it  free  from  talus.  At  the  mouth 
of  the  canyon  there  are  the  ruins  of  three  cabins,  a  short  dock,  and  a  small  tramway 
which  runs  up  the  creek  2,000  feet.  Active  mining  exploration  work  was  done  here 
by  M.  B.  Curtis,  engineer  in  charge  for  the  North  Pacific  Mining  and  Transportation 
Company  from  1895  to  1897.  One-half  mile  up  the  canyon  a  coal  seam  shows  the 
f ol  lowing  section : 

Section  of  coal  in  EatUand  Canyon^  Kachemak  Bay. 

Ft.  In. 

Coal 1  3 

Clay 0  2 

Coal 0  4 

Clay  and  coal 1  3 

Coal 2  6 

Total - 5      6 

This  seam  is  about  250  feet  above  tide,  has  a  sandstone  roof  and  clay  fioor,  and 
dips  4°  N.  A  tunnel  driven  at  the  end  of  the  tramway  on  the  seam  is  choked  at  the 
mouth  and  access  was  not  obtained.  Measurement  was  made  and  a  sample  taken 
where  the  creek  cascades  over  the  outcrop.  On  the  east  fork  of  the  creek  a  coal 
seam  3  feet  2  inches  thick  is  found  at  an  elevation  of  360  feet,  and  a  vertical  fault 
trending  N.  70®  W.  The  coal  here  has  a  duller  fracture  and  sound  under  the  hammer 
than  have  those  farther  down  the  bay.     Some  of  it  seems  to  resemble  brown  coal. 

Falls  Creek. — One  mile  northeast  of  the  mouth  of  Eastland  Creek  a  small  stream 
enters  the  bay  by  a  deep  canyon.  The  name  Falls  Creek  is  given  by  the  writer 
because  there  is  a  20-foot,  waterfall  within  a  few  rods  of  the  beach.  This  fall,  like 
many  in  the  streams  on  the  north  side  of  Kachemak  Bay,  is  caused  by  a  coal  seam. 
The  face  of  the  bluff  on  the  east  side  of  Falls  Creek  is  bare  and  light  colored,  and  is 
noticeable  for  a  long  distance.    A  large  number  of  coal  seams  1  to  2  feet  thick  which 
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apfK^ar  in  the  bluff  (see  PI.  XVIII,  A)  are  also  exposed  in  the  bed  of  the  stream. 
The  firFt  is  2  feet  thick  and  causes  the  waterfall.  There  is  a  3-foot  seam  containing 
6  inche.s  of  clay  at  an  elevation  of  90  feet.  Kighty  feet  higher  is  a  6-foot  seam,  the 
upper  half  of  which  consists  of  interbe<lde<l  layers  of  clay  and  coal.  A  4-foot  seam, 
240  feet  aljove  tide,  has  a  4-inch  clay  parting  3  fei^t  from  the  floor,  and  another  seam 
at  an  elevation  of  300  feet  is  4i  feet  thick  with  only  one  ])arting,  which  is  5  inches 
thick  and  30  inches  from  the  floor.  There  are  several  other  beds  above  this,  the 
thickest  of  which  is  4  feet.  The  coal  in  this  canyon  is  fairly  solid,  but  light  and 
woo<ly;  it  has  a  dull  fracture  and  resembles  that  in  Kastland  and  Cottonwood 
canyons.  The  more  woody  character  and  better  preservation  of  the  vegetable  fiber 
in  the  coals  from  McNeil  Creek  eastwanl  give  the  impression  that  they  are  as  a 
whole  of  a  different  quality  and  a  lower  grade  than  the  lignites  west  of  Coal  Point 
The  section  below  was  measured  from  the  plateau  at  an  elevation  of  about  520  feet 
down  to  the  beach.  It  is  higher  stratlgra])hically  than  the  section  in  McNeil  Canyon 
given  on  jjage  64,  an<l  it  is  possible  that  the  two  sections  overlap  about  100  feet. 

PartUtl  section  of  Kenai  formation  in  Falh  Creek  Ojyiiftm. 

Ft.   In.   !  Ft.  In. 

Clay  shale 15    0     Sandstone ! 10    0 

Shale  and  4  thin  coals 15    0    .  Clay  and  coal  streaks 10    0 

Clayshale 20    0     Sandstone 15    0 

Coal 1     0  I  Clay  shale 10    0 

Clavsliale 50    0     0)al 1    0 

Coal ..       4    0     Clay  shale  and  cf»al  streaks 20    0 

Clayshalc 15    0     Coal 1     0 

Coal 1     0  j  Clay  shale  and  coal  streaks 25    0 

Clay  shale 8    0     (\)al 3    0 

0 
0 
0 
0 
0 
0 
0 
0 
25  0 
2  0 
0 
0 


Coal 1     0 

Clav  shale 90    0 


Coal 

( 'lav  shale 


4     (J 
12    0 


Coal 

1 

0 

Clav  shale  . ., 

3 

0 

Coal 

0 

lk 

Clav  r  halo  . . 

..     45 

Coal 

4 

Clav  shale  . . 

•) 

Coal 

1 

Clay  shale  and  coal  strea 
Cbal - 

ks.... 

..     05 

0 
0 

Clav  and  shal 

* 

Carronaccous 

e 

sandstone. 

1 
<> 

0 
0 

Clay  shale 8 

Coal 2 

Clay  shale  and  sandstone lU) 

Coal 2 

San<lv  clav  shale 15 

Sandstone 10 

Coal 1 

Clav  and  coal  streaks 5 

Sandstone  .   

(^lay  shale 

Coal 2 

Clav  shale 20 


Total 584    6 


From  Falls  Creek  to  the  head  of  the  bay  the  strata  dip  at  a  low  angle  to  the  north. 
Clay  Ijcds  1  akcd  hard  an<l  red  by  the  burning  coal  seams  color  the  upi)er  part  of  the 
bluff  for  some  <Us(anco. 

The  coal-hcarinj;  formation  is  visible  in  the  bluffs  as  far  as  the  head  of  the  bay, 
and  a  3-foot  seam  of  ctml  is  reported  15  miles  l>eyond  the  head  of  the  bay,  200  feet 
above  tide  on  Sheep  Creek. 

l»ORT    fiRAHAM. 

Lignite  beds  of  ihe  Kenai  formation  are  exp^  sed  near  the  mouth  of  Port  Graham. 
Thi*<  small  bay  on  the  eas:  side  of  Cook  Inlet  is  long  and  narrow,  penetrating  about 
8  miles.     Dangerous  Cai)e  marks  the  northern  entrance,  and  the  native  village  of 
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Alexandrovsk  stands  at  the  southern  entrance.  The  small  cove  at  Alexandrovsk  is 
sometimes  called  English  Bay  to  distinguish  it  from  Port  Graham.  The  cove  on 
the  north  side  of  Port  Graham,  under  Dangerous  Cape,  was  called  Coal  Bay  by  l*ort- 
lock,  who  discovered  coal  here  in  1786.  « 

At  the  western  end  of  a  crescent-shaped  beach  behind  Dangerous  Cape  is  a  low 
bluff  exposing  sedimentary  rocks  lying  nearly  horizontal  Ijetween  two  niasscH  of 
igneous  rock  about  1,000  feet  apart.  Theserias  is  composed  of  sandstone,  clay  shale, 
and  coal,  and  appears  to  have  been  deposited  unconformably  in  a  steep-sided  ero8i<:)n 
valley  in  the  older  rocks.  This  section  at  Port  Graham  must  be  considered  one  of 
the  type  localities  of  the  Kenai  formation,  which  was  the  name  giv.  n  by  Dall  to  the 
coal-bearing  Tertiary  beds  "best  exhibited  on  the  shores  of  Kachemak  Bay,  Kenai 
Peninsula,  Cook's  Inlet,*'  because  it  was  one  of  the  earliest  describe  1  localities  and 
because  it  yielde<l  a  large  proportion  of  the  so-called  Miocene  flora  described  by 
Heer,  ^  which  has  furnished  the  paleontologic  charac^terization  of  the  formation. 
At  the  time  of  the  writer's  visit  the  foesiliferous  strata  were  not  acce8sil>le,  and  the 
following  statement  concerning  the  fauna  and  flora  is  (|Uoted  from  Dall:^' 

The  plants  are  all  terrestrial  or  fresh- Avater  species.  One  of  the  most  common  is  a  species  of  Trnpn 
represented  by  many  fruits.  With  them  are  found  Unto  {Mar<raritana)  onariotia  Mayer,  a  species 
probably  related  to  Margaritxina  margaritifera  L.;  Amicola  abavia  Mayer;  and  Mclania  {(Joniofxnfi»f) 
furuhjf.lmi  Mayer,  together  with  elytra  of  a  beetle  described  by  Heer  under  the  name  of  Chrymmrlitfs 
aUufkanus.  Among  the  plants  arc  both  Conifene  and  brojid-leaved  trees,  the  total  number  of  Hpecies 
amounting  to  forty-four.  The  deptwit  appears  to  have  been  formed  at  the  bottom  of  a  lake.  The 
leaf-bearing  strata  crop  out  below  the  level  of  the  sea  and  are  accessible  only  at  extreme  low  water. 

Two  outcrops  of  coal  were  seen,  one  on  the  beach  between  tides,  and  the  other  at 
high-tide  mark,  near  the  west  end  of  the  gravel  beach.  A  tunnel  driven  on  the  coal 
at  the  latter  outcrop  is  now  caved  and  inaccessible.  At  the  mouth  of  the  tunnel 
there  are  between  8  and  9  feet  of  coal,  some  of  which  is  good  and  some  bony.  Clay 
underlies  the  bed  and  the  roof  is  shaly  sandstone.  On  top  of  the  bluff,  a  short  dis- 
tance back  from  the  beach  and  about  in  line  with  this  tunnel,  is  the  mouth  of  a  large 
shaft.  Its  dump  is  small  and  shows  no  coal,  from  which  it  is  concluded  that  sinking 
ended  at  no  great  depth.  On  the  beach  at  the  end  of  a  log  crib  is  the  framework  of 
a  6  by  10  foot  shaft,  in  one  comer  of  which  are  hollow  upright  logs  which  may  have 
been  pump  columns.  A  Russian  miner,  who  lived  for  many  years  at  Seldovia  and 
died  there  in  May,  1904,  at  the  age  of  about  95,  said  he  hatl  worked  in  this  shaft. 
As  he  remembered  it,  the  shaft  was  180  feet  deep  and  passed  through  5  seams  of  c<)al, 
of  which  the  first  was  about  5  feet  thick,  the  three  succeeding  ones  smaller,  and  the 
fifth,  at  the  bottom  of  the  shaft,  about  9  feet  thick. ^  Nothing  is  known  of  the 
workings  in  this  shaft. 

Ruins  of  several  large  log  buildings  situated  on  the  hill  a  few  hundred  yards  back 
from  the  shafts  are  hidden  in  the  long  grass  and  second  growth  of  spruce  which 
covers  the  t<^p  of  the  bluff.  A  blacksmith  shop,  tool  house,  church,  CAX)k  house, 
and  barracks  were  recognized.  Connection  between  these  log  buildings  and  the 
abandoned  mine  is  shown  by  their  proximity,  and  by  the  quantity  of  iron  ax  and 
pick  heads  and  other  tools  and  machinery  found  in  the  buildings.  At  low  tide  a 
long  line  of  large  stone  blocks,  apparently  the  ruins  of  a  stone  pier,  c^n  ])e  seen 
extending  from  the  mouth  of  the  tunnel  at  h^ast  100  yards  into  the  bay. 

Russian  occupancy  of  this  bay  extended  from  1855  to  1867.  In  April,  1855,  the  bark 
Cyane,  Captain  Kinzie,  left  San  Francisco  for  Port  Graham,  where  miners  and 
machinery  were  landed.  <^  Mining  operations  continued  about  ten  years  and  supplied 
Russian  steamers  with  coal.     Bancroft/  says  of  the  operations  in  this  bay: 


a  Porllock,  Nathaniel,  A  Voyage  to  the  Northwest  Coast  of  America,  London,  1789,  pp.  102-110. 

b  Heer.  Flora  fossilis  Alaskana,  1869. 

cOp.cit.,p.787. 

((Information  furnished  verbally  by  E.  G.  Wharf,  Seldovia. 


«Dall,  op.cit.,  p.  786. 

/Bancroft,  H.  H.,  History  of  Alaska,  p.  694, 
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In  1857  shafts  had  been  sunk  and  a  drift  run  into  the  vein  for  a  distance  of  nearly  1,700  feet, 
nearly  ftll  of  which  was  in  coal.  During  this  and  the  three  following  years  over  2,700  tons  were 
mined,  the  value  of  which  was  estimated  at  nearly  46,000  roubles,  but  the  result  was  a  net  loss. 
The  thickness  of  the  vein  was  found  to  vary  from  9  to  12  feet,  carrying  70  per  cent  of  mineral,  and  Its 
extent  was  piactically  unlimited;  but  the  coal  was  found  to  be  entirely  unfit  for  use  of  steamers,  and 
a  shipment  of  500  tons  forwarded  to  San  Francisco  realized  only  12^  roubles  per  ton,  or  considerably 
lefR  than  cost. 

It  is  likely  that  as  the  shafts  increased  in  depth  water  came  in  faster  than  primi- 
tive pumps  could  handle  it,  and  in  addition,  as  the  coal  was  found  to  be  an  inferior 
quality  of  lignite,  operations  were  discontinued.  The  mine  was  finally  abandoned 
when  Alaska  was  sold  to  the  United  States. 

Port  Graham  coal  is  lignite — black,  brilliant,  clean  to  handle,  and  with  slabby 
cleavage.  The  blocks  into  which  it  breaks  are  fairly  strong,  although  like  most 
lignites  they  lose  luster  and  slack  on  long  exposure  to  the  weather.  It  burns  well 
and  makes  little  ash.  An  analysis  is  given  on  page  70.  The  limited  extent  of  the 
coal  beds,  their  position  below  sea  level,  and  other  disadvantages  make  this  field  of 
little  more  than  historic  interest. 

SOUTH   SIDE  OF   KACHEMAK    BAY. 

At  a  number  of  localities  on  the  south  side  of  Kachemak  Bay  there  are  sedimen- 
tary rocks,  supposedly  of  the  Kenai  formation.  In  a  high  sea  bluff  about  2  miles 
north  of  Seldovia  there  is  an  exposure  of  finely  laminated  clays  and  partly  indurated 
sandstone,  which  rest  unconformably  on  diabase.  A  few  plant  impressions  found 
in  the  clay  and  the  conspicuous  contact  near  the  bottom  of  the  bluff  show  that  these 
beils  are  the  base  of  the  Kenai  formation. 

According  to  Mr.  H.  D.  Reynolds,  of  the  Reynolds  Alaska  Development  Company, 
and  Mr.  Ritchie,  of  Yukon  Island,  there  is  coal  on  the  mainland  east  of  Yukon 
Island  and  north  of  Sadie  Cove.  Mr.  Reynolds  saw  abundant  float,  but  did  not  find 
the  coal  in  place.  It  is  not  unlikely  that  some  of  the  lower  members  of  the  Kenai 
formation  may  be  caught  in  the  mountain  and  thus  account  for  the  presence  of  the 
coal. 

At  a  point  2  miles  southwest  of  Seldovia  Ray  tilted  Jurassic  tuffn  and  sandstones 
abut  against  horizontal  conglomerates.  A  mile  farther  along  shore  the  Jurassic  be<ls 
are  found  again.  The  horizontal  conglomerates  have  a  very  youthful  appearance, 
l>eing  only  partly  consolidated,  and  probably  belong  to  tlie  Kenai  formation.  They 
seem  to  have  been  deposited  unconformably  in  steep-sided,  comparatively  narrow 
valleys  in  the  older  rocks.  No  fossils  were  found  in  them,  and  the  character  of  the 
beds  seemed  unfavorable  fur  the  preservation  of  any.  No  other  occurrences  of  the 
Kenai  formation  are  at  present  known  in  the  vicinity  of  Kachemak  Bay. 

CIIAIIACTER  OF  THK  COAL.. 

ANAl.VSta. 

A  study  of  analyses  of  samples  throws  light  on  the  character  of  the  coal  and  forms 
a  basis  of  comparison  between  different  seams  and  fields.  Five  analyses  of  Kache- 
mak Bay  coals  were  made  by  (Jeorge  Steiger  in  the  chemical  laboratory  of  the  United 
States  Oeological  Survey  for  W.  II.  Dall  in  1H95,  and  were  published  in  the  latter's 
report  on  c(>al  and  lignite  of  Alaska.  Dall's  saini)Ies  were  "taken  from  the  seam 
and  tied  up  in  l>ags  of  stout  cUn'k,  and  analyzed  immediately  on  arrival  at  headquar- 
ters."'* This  method  of  treatment  resulted  in  a  very  aj>precia))le  loss  of  moisture, 
an<l  for  that  reason  the  analyses  will  not  be  repeated  here.  Six  samples  were  taken  at 
Kachemak  Bay  by  the  writer  and  analyzed  in  the  same  laboratory  by  W.  T.  Schaller. 


a  Dull,  op.  cil.,!).  827. 
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These  samples  were  taken  under  greatly  differing  conditions,  but  all  are  intended  to 
represent  the  marketable  portion  of  the  seams.  One  was  taken  inside  a  tunnel, 
another  l>elow  high  tide,  and  the  otliers  on  the  outcrop,  which  in  some  cases  was  (iry 
and  in  others  a  stream  bed.  Each  sample  was  washed  piece  by  piece  and  dried  sev- 
eral hours  in  the  open  air  liefore  crushing  and  (juartering.  They  were  ])acked  in  tin 
cans  with  tight  covers,  so  there  was  little  chancre  for  evaporation  during  the  six 
months  which  elapsed  before  they  were  analyzed.  Two  sets  of  analyses  were  made, 
one  from  samples  ground  in  a  coffee  mill  and  the  other  from  specimens  ground  to 
powder  in  an  agate  mortar.  The  analyses  of  the  coarse-ground  samples  are  believed 
to  represent  more  closely  the  condition  of  the  coal  as  it  would  be  mined  and  mar- 
keted, and  are  given  below: 

AnalyKea  of  coarse-ground  Kachemak  Bay  coal. 


No.  of 
sam- 
ple. 


Locality, 


3 

4 
7 
8 
9 
10 


Mine  camp,  below  holut 

Mine  camp,  No.  3  tunnel 

Mine  camp,  l)elow  tide 

Curtis  seam,  McNeil  Canyon 

McNeil  Canyon 

Eastland  Canyon 


Moisture. 

Volatile 
combus- 
tible 
matter. 

Fixed 
carbon. 

Ash. 

Sulphur. 

Per  cent. 

Percent. 

Per  cent. 

Per  cent. 

Per  crnt. 

20.87 

40.71 

33.29 

5.13 

0.36 

19.26 

43.95 

28.74 

8.05 

.32 

19.22 

41.22 

31.96 

7.60 

.38 

18.92 

37.62 

28.59 

14.87 

.46 

21.54 

39.10 

30.26 

9.10  ;             .34 

19.29 

40.31 

33.11 

7.29                .27 

Sample  No.  8  in  the  above  table  waa taken  from  the  outcrop  of  the  2-foot  9-inch 
seam  near  the  end  of  the  railroad  spur  at  the  mine  camp;  No.  4  came  from  50  feet 
inside  of  tunnel  No.  3;  No.  7  represents  30  inches  of  a  4J-foot  bed  occurring  l)elow 
tide  about  500  feet  offshore  at  the  point  west  of  Coal  Creek;  No.  8  was  cut  from  the 
outcrop  of  the  Curtis  seam  400  yards  wast  of  McNeil  Canyon;  No.  9  was  from  a 
4-foot  seam  found  300  yards  from  the  beach  up  McNeil  Canyon;  No.  10  was  from  the 
lower  30-inch  bench  of  a  5}-f<)ot  coal  seam  on  which  a  tunnel  was  driven  in  Eastland 
Canyon. 

Analyses  of  the  same  6  samples  ground  fine  showed  a  much  lower  percentage  of 
moisture,  and  in  that  respect  compare  closely  with  those  published  by  Dall  for  the* 
same  locality.  The  loss  was  due  probably  t^)  evaporation  during  manipulation  in  a 
finely  pulverized  condition. 

The  averages  of  the  6  analyses  given  above,  of  the  6  analyses  of  the  same  fine 
ground,  and  of  the  5  analyses  published  by  Dall  are  shown  in  the  following  table: 

Average  analyses  of  Kachemak  Bay  coal. 


Six  analyses  given  above.. . 
Same  material  fine  ground. 
Five  analyst'N  given  by  Dall 


Moi.sture. 


Per  cent. 
19.85 
11.07 
11.59 


Volatile  | 
corabu.s-  ,    Fixed 
tible     :  carbon, 
matter. 


Ash. 


Per  cent. 
40.48 
44.90 
49.03 


Per  cent. 
:«).99 
34.39 
31.64 


Sulphur. 


I*er  C(mt. 
8.67 
9.  Ca 
7.73 


Per 

cent. 

0.35 

..'W 

.35 

These  analyses  show  that  this  lignite  has  a  low  percentage  of  suli)hur  and  not  an 
excessive  amoimt  of  ash.  It  is  probable  that  the  marketed  coal  would  contain  15 
or  20  per  cent  of  moisture. 
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The  writer  took  a  sample  of  Port  (irahum  coal  from  blocks  dug  at  the  outcrop 
bvjtween  tides.  It  was  washed  to  remove  dirt  and  barnacles  and  packed  in  a  tight 
tin  can.  On  arriving  at  the  United  States  Ueological  Survey  laboratory  it  was  ana- 
lyzed by  W.  T.  Schaller,  with  the  following  result: 

A  nalys'iH  of  Port  Graham  coal. 

Per  cent. 

Moisture 16.87 

Volatile  matter 37.48 

Fixed  carbon 39. 12 

Anh 6.53 

Sulphur 39 

From  this  analysis  it  appears  that  the  content  of  moisture  is  high  and  the  ash 
moderately  low. 

The  following  table  offers  a  comparison  of  Kachemak  Bay  lignites  with  coals  from 
other  points  on  the  Pacific  coant: 

Averagtm  of  annlysfes  of  Pacific  coaM  coals. 


No. 


Ix)cality 


Moisture. 


G  I  Kachenmk  Bay,  Cook  Inlet 

1  j  Port  (Jralmin,  Cook  Inlet 

'2     T^nga  Island,  Shuinagin  Islancb«t. 

5  Bering  River, Controller  Bay  f> ... 
12     ('ape  Lisbunie  (Jumssic)** 

H     Cape  Lishnrne  (I'urboniferous)^.. 

ft     Coiiiox,  Vancouver  Island  rf 

•I   .  Nanainin,  Vancouver  Island '/ 

10     Wash  in.i:  ton*" 

17     Coos  Hay, Oregon /f; 


Per  cent. 
19.85 
16.87 
10.92 

2.  IS 
9.46 

3.  OC 
1.2ft 
2.  10 

4.  18 
10.22 


VolaUle 
combus- 
tible 
matter. 


Per  cent. 
40.48 
37.48 

R3.  sa 

12.76 
38.42 
17.47 
26.  S7 
31.68 
31.60 
44. 19 


Fixed 
carbon. 

Ash. 

Sulphur. 

Fuel 
ratio. 

Per  cent. 

Per  cent. 

PcrceTit. 

30.99 

8.67 

0.85 

0.76 

39.12 

6.58 

.39 

1.04 

.      28.25 

7.47 

1.36 

.63 

74.33 

10.73 

.93 

5.82 

46.83 

6.24 

.38 

1.21 

7ft.  94 

2.92 

.96 

4.46 

fv**.  74 

11.76 

1.38 

2.19 

54.47 

8.09 

.66 

1.57 

.%.  01 

7.45 

1.77 

38.91 

7.35 

.90 

.88 

n  Dall.  W.  II.. Coal  an<l  lignite  of  .Maska:  Seventeenth  .Vnn.Rept.  U.S.Oeol.Survey.pt. l,p.828. 
»    ''  Martin,  (t.  C,  Bering  Kiver  coal  lields:  Bull.  U.  S.  Geol.  Survey  No.  22.ft,  p.  374. 

'Collier.  A.  . J..  Geology  and  coal  re-sources  of  the  Cape  Li-'burne  region,  Alaska:  Bull.  C  S.  Geol. 
Survey  No.  278,  p.  48. 

«'.\nnual  Kejxjrt  of  Minister  of  Mint;s.  British  Columbia,  1902,  p.  11-262. 

''Smith,  G.  O.,  Coal  fields  of  the  Tacilic  coa.st:  Twentv-second  Ann.  Kept.  V.  S.  Geol.  Survey,  pt.  3, 
p.  490. 

/Smith,  G.  O..  op.  cit..  p.  ftlO. 

(/Diller,  J.  S.,  Geologv  of  northwestern  Oregon:  Seventeenth  Ann.  Kept.  U.  S.  Geol.  Survey,  pt.  1, 
!•.  504. 

From  tins  tal)le  it  api)ears  tliat  Kachemak  Bay  coal  has  a  high  percentage  of  mois- 
ture and  volatile  combustible  matter,  a  moderate  amount  of  ash,  and  remarkably 
little  sulphur.  Jud^inj;  from  the  chemical  analyses  its  fuel  value  is  lower  than 
that  of  Port  (Jraham  coal,  and  both  are  low  in  com])arison  with  that  of  the  Van- 
couver Island  and  Berinj;  Kiver  coals. 

TIvSTS    AND    CONXLI'SIO.NS. 

Aside  from  chemical  analyses  and  theoretical  concliieions  regarding  the  value  of 
Kachemak  Bay  coal  some  <lata  have  l>ee'n  collected  from  experimeutw  in  its  use.  Dall 
obtained  some  infc>rmation  in  regard  to  tests  made  with  it,  and  the  following  is  quoted 
from  his  report:  <^ 


f  Dall.  op.  cit..  pp.8o0-832. 
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During  part  of  the  expedition  of  twenty-eight  days'  cruising  on  the  steam  tug  Kodat,  in  July  and 
August,  1895,  we  were  obliged  to  burn  coal  from  the  Bradley  seam.  Kachemak  Bay,  Cook  Inlet,  which 
wa«  dug  out  of  the  beach  at  low  water  with  crowbars  and  burned  a.s  it  was,  covered  more  or  less 
with  bamaclcM  and  seaweed.  This  coal,  being  under  water  mo>:t  of  the  time,  muht  have  hud  a 
larger  percentage  of  moisture  than  the  normal  amount  belonging  to  it.  The  opinion  of  the  engineer 
of  the  Kodat  was  to  the  effect  that  this  lignite  did  from  60  to  75  per  cent  of  the  duty  of  Wellington 
(B.  C.)  coal. 

vSeveral  hundred  tons  of  coal  from  Eastland  Canyon.  Kachemak  Bay,  were  imported  into  San  Fran- 
ci>*co  by  the  Alaska  Mining  and  Transportation  Company  in  1896,  and  distributed  to  various  manu- 
facturing establishments  for  trial.  Among  these  was  the  foundry  of  Messra.  W.  T.  Garrat  &,  Co.,  well 
known  as  the  principal  brass  founders  of  the  Pacific  coast.  I  was  informed  by  their  manager  that 
this  coal,  to  the  amount  of  60  tons,  had  been  in  u.se  for  making  steam  in  their  establishment,  and  was 
regarded  by  them  as  a  very  fair  steaming  coal.  When  a  good  fire  was  kept  up  they  used  2,600  pounds 
in  a  given  time,  during  which  they  would  have  u-sed  2,200  pounds  of  Comox  (B.  C.)  coal.  With  a  low 
fire  and  small  pressure  of  steam  the  amount  used  was  2,240  pounds  to  1,350  of  Comox.  They  stated 
that  if  the  Cook  Inlet  coal  could  be  furnished  at  a  price  corresponding  to  its  relative  efficiency  com- 
pared with  the  British  Columbia  coal  they  should  be  glad  to  make  r^ular  use  of  it. 

By  permission  of  the  Secretary  of  the  Navy,  and  at  the  request  of  some  New  York  parties,  Lieut. 
R.  P.  Schwerin,  in  April,  1891.  proceeded  to  Cook  Inlet  to  examine  the  coal  fields.  The  party  was 
provided  with  a  diamond  drill  and  examined  numerous  seams.  From  four  localities  in  particular, 
one  of  which  was  McNeil  Canyon,  Kachemak  Bay,  50  tons  of  coal  each  were  minetl  and  brought  to 
San  Francisco.  Lieutenant  Schweriir  informed  me  that  during  the  entire  summer  this  coal  was  used 
under  the  boiler  and  for  cooking  in  caipp  and  aboard  ship.  It  gave  very  satisfactory  results  for 
stationary  purposes,  though  the  coal  slacks  into  chiplikc  fragments  rather  rapidly  after  exposure  to 
a  dry  atmosphere.  He  induced  the  Southern  Pacitic  Company  of  California  to  make  a  test  of  the 
coal  on  their  locomotives,  a  purpose  for  which  it  proved  unfit  owing  to  its  sparking  tendency,  which, 
under  forced  draft,  was  very  pronounced  in  spite  of  the  use  of  fine  netting  over  the  stacks.  There 
was  no  trouble  of  this  kind  when  used  under  stationary  engines  or  in  a  cooking  stove. 

The  following  summary  of  the  data  of  the  test,  prepared  September  29,  1891,  was  kindly  furnished 
to  Dr.  Becker  by  Lieutenant  Schwerin,  who  is  nov/  one  of  the  staff  of  the  Southern  Pacific  Railway 
organization.  The  kinds  of  coal  with  which  the  Cook  Inlet  lignite  was  compared  were  the  ordinary 
Nanaimo  coal  from  Vancouver  Island  and  bitdminous  Cardiff  coal  imported  as  ballast  by  wheat  ships. 

Qmtparatice  tests  of  Cook  Inletj  Nanaimo^  and  Cardiff  coaU. 


Number  of  trips 

Average  number  of  miles  per  trip 

Average  gallons  water  used  per  trip 

Average  pounds  fuel  per  trip 

Average  number  loaded  cars  per  trip 

Average  number  empty  cars  per  trip 

Average  tons  weight  loaded  cars  per  frip 

Average  tons  weight  empty  cars  per  trip 

Average  tons  weight  train  without  the  engine  and  tender 

Gallons  water  used  per  ton  of  train 

Pounds  fuel  used  per  ton  of  train 

Water  evaporated  per  pound  of  fuel 

Fuel  burned  per  gallon  of  water  evaporated 

Average  steam  pressure,  pounds 

Average  temperature  of  air,  degrees 

Average  temperature  of  feed  water,  degrees 

Average  temperature  of  steam,  degrees 

Area  of  grate,  in  square  feet 

Average  fuel  per  hour  per  square  foot  of  grate,  pounds 

Total  heating  surface 

Pounds  fuel  burned  per  hour  per  square  foot  of  heating  surface. 

Pounds  fuel  burned  per  ton  per  mile 

Equivalent  evaporation  from  temperature  of  feed  water 

Average  number  of  miles  run  per  ton  fuel  burned 

Per  cent  value  of  fuel  from  evaporation 


Cook  Inlet. 


2 

86 

3,734 

0,982 

6.2 


Nanaimo.  >  Cardiff. 


155.35 

24.04 

44.94 

4.46 

1.87 

130.5 


.5226 

5.33 

24.635 

63.678 


2 

168 

13,836 

18, 551 

11.98 

1.401 


143 


25.6 


301.47  I 
45.895  . 
61.535 
6.215  • 


1,288  , 


.3663  : 
7.507  • 
18.112 
89.7 


4 

86 

2,989 

3,601 

6 

76 

139 

21.25 

160.25 

18.653 

22. 473 

6.917 

1.205 

150.3 

52 

57 

365.7 

16.87 

54.215 

1.325 

.69 

.  2613 

8.369 

47. 762 

100 
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It  thus  appears  that  the  Cook  Inlet  coal,  under  these  conditions,  has  71  per  cent  of  the  heating 
effect  of  Nanaimo  coal  and  63.7  per  cent  of  Cardiff  bituminous,  a  result  which  agrees  fairly  well  with 
that  derived  from  the  other  tests  above  mentioned. 

The  following  tabic,  adapted  from  Goodyear.a  shows  the  relative  value  as  fuel'of  the  Pacific  coast 
lignites,  to  which  I  have  added  the  Cook  Inlet  variety: 

Table  of  relative  tniJues  of  Pacific  coast  Unites, 


IxK'ality. 


Value. 


Mount  Diablo,  Black  Diamond  (best) 1.000 

Bellingham  Bay,  Washington 1.148 

Seattle,  Wash.,  average  of  3  tests 1-229 

Nanaimo,  British  Columbia  (2  tests) 1. 806 

Wellington,  British  Columbia  (2  tests) 1.3fil 

Cook  Inlet,  average  of  4  tests .927 


A  series  of  tests  made  on  the  steamer  Dora^  which  at  present  plies  l^etween  Valdez 
and  Dutch  Harbor,  is  reported  by  James  D.  Garvey,  chief  engineer,  in  the  following 
letter  to  Alfred  Ray: 

I  received  some  of  your  Homer  coal  July  21  [1899] ,  and  as  it  gave  good  rennltB  I  thought  T  would 
make  a  test  and  compare  it  with  other  brands  of  coal  we  have  been  using  on  this  ship.  The  tests 
were  made'under  the  following  conditions,  viz,  cohsumed  in  Scotch  marine  boiler  with  straight 
double  grate  bar,  natural  draft,  and  fair  steaming  weather. 

Wellington:  bk  tons  per  24-hour  day  (2,000  pounds  per  ton);  ashes,  1,170  pounds,  mostly  heavy 
clinker;  10.6  per  cent  waste;  good  steam  coal;  black  smoke. 

Seattle  Franklin  coal:  Very  dirty;  can  not  get  steam  over  100  pounds  for  any  length  of  time;  thick 
black  smoke;  6i  tons  per  day  (2.000  pounds  per  ton);  ashes,  2,250  pounds,  like  black  sand;  10.57  per 
cent  waste. 

Newcastle,  N.  S.  W.:  5  tons  i>er  day  (2,000  pounds  per  ton);  ashes,  768  pounds,  with  little  clinker, 
very  thin;  7.68  per  cent  waste;  Hghi-gmy  smoke  (good  coal). 

Tyonok,  Cook  Inlet  lignite:  9  tons  per  day  (2,000  pounds  per  ton);  ashes,  1,300  pounds,  with  little 
clinker;  7.22  per  cent  waste;  a  little  gray  .smoke;  makes  steam  easy,  but  very  smoky  smell. 

Homer  fuel:  4  tons  14  hours  running  time  (2,000  pounds  per  ton):  ashes,  420  pounds  (equivalent  to 
6i  tons  24-hour  day  and  720  i)Ounds  ashes);  a  pure  fine  white  ash;  5.25  per  cent  waste,  makes  a  very 
hot  and  lasting  fire,  no  smoke,  and  no  trouble  to  make  all  the  steam  we  want,  and  to  dean  lire  only 
use  ix)ker  the  same  as  in  house  grate,  and  I  can  truthfully  recommend  it  to  large  steam  plants  as  a 
good,  clean,  and  lasting  fuel. 

Tlie  experience  of  the  writer,  who  was  at  Homer  three  weeks,  is  that  the  general 
run  of  Kachemak  Bay  coal  is  excellent  for  nse  in  heating  an<l  cooking  s^toves.  It  is 
clean  to  handle,  ignites  easily,  makers  a  hot  fire,  does  not  soot  the  bottom  of  cooking 
utensils,  makes  very  little  smoke,  and  leaves  only  a  moderate  amount  of  ash.  It 
slacks  on  exposure,  but  this  does  not  seriously  affect  it«  fuel  value.  In  drying  it 
loses  its  brilliancy  and  takes  on  a  dull,  shaly  ai)j)earance,  in  which  condition  doubt- 
less many  would  scorn  it  as  an  unpromising  fuel.  Tlie  loss  of  moisture  may  not  be 
to  its  disadvantage,  but  still  there  was  no  perceptible  difference  in  lieating  qualities 
Ixitween  coal  which  had  been  under  shelter  for  two  years  and  that  which  was  washed 
up  on  the  beach  at  Homer  after  migrating  several  mile^s  in  the  longshore  currents. 

Other  things  than  the  ipiality  of  the  fuel  itself  must  be  considered  in  discussing 
the  economic  value  of  a  coal  deposit.  Among  these  are  the  undisturbed  or  broken 
condition  of  the  strata  as  a  whole,  the  thickness  of  the  seams,  the  character  of  roof 
and  fioor,  the  accessibility  of  a  supply  of  good  lnml)er  for  timl)ering,  the  ease  or 
difficulty  of  getting  the  fuel  to  market,  the  availability  of  mining  labor,  and  the 
demand  for  the  fuel. 

The  coal  strata  just  west  of  Coal  Point  out(!rop  in  a  bluff  above  the  sea  beach, 
dip  inland  at  a  low  angle,  and  so  far  as  observed  are  evenly  bedded  and  undisturlxMl 


<i  Goodyear,  W.  A.,  Coal  Mines  of  Western  Coast  of  Cnited  States,  1877,  p.  164. 
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by  flexures  or  faalts.  Several  of  the  seams  are  thick  enough  for  economic  mining. 
Unfortunately  the  roof  rock  is  generally  weak,  which  would  necessitate  timl)ering. 
The  floor  is  often  clayey  and  probably  would  have  a  tendency  to  swell.  There  is 
suflicient  and  suitable  timber  close  at  hand  for  all  mining  purposes.  An  excellent 
liarbor,  open  at  all  seasons  of  the  year,  is  reached  by  a  light  railroad,  extending  from 
the  mine  to  deep  water,  at  the  outer  end  of  the  spit.  The  region  is  subject  to  severe 
storms  during  the  spring  and  fall. 

FUTURE  PROSPEGTS. 

There  is  no  available  local  labor,  and  any  that  might  be  imported  would  possibly 
be  affected  by  a  rush  for  a  new  gold  field.  It  seems  probable  that  the  natural  demand 
for  this  coal  under  present  conditions  can  not  be  large.  Its  quality  is  fairly  good  for 
steaming  purposes  and  household  use,  but  the  steamers  which  might  make  use  of  it 
are  not  fitted  with  grates  fine  enough  to  burn  this  coal  without  a  considerable  loss 
into  the  ash  pit.  There  are  at  present  no  stationary  engines  requiring  such  fuel  in 
the  region,  and  the  population  for  hundreds  of  miles  is  extremely  scanty,  mostly 
penniless  natives,  and,  therefore,  the  demand  for  household  uses  is  almost  nil.  If 
the  Kachemak  Bay  lignite  could  be  mined  in  large  quantities  by  economical  methods 
and  place<l  on  the  market  in  the  Pacific  coast  towns  at  a  price  commensurate  with  its 
relative  efficiency,  compared  with  the  coal  now  being  supplied  to  those  markets,  it 
might  compete.     But  it  is  doubtful  if  it  can  be  supplied  at  such  a  price. 

SUMMARY. 

In  the  foregoing  pages  a  history  of  coal  mining  in  the  Kachemak  Bay  region  has 
been  given,  and  the  Kenai  formation,  which  occurs  on  the  shores  of  Kachemak 
Bay  and  Port  Graham,  has  been  described.  The  Kenai  formation  contains  a  large 
number  of  lignite  beds,  and  their  occurrence  has  been  described  in  detail.  Four  sec- 
tions of  the  formation,  having  an  aggregate  thickness  of  1,765  feet,  and  10  detailed 
sections  of  the  thi(;ker  coal  seams  are  given.  Proximate  analyses  showing  the  char- 
acter of  the  coal  in  different  seams  in  this  locality  are  compared  with  analyses  of 
other  Pacific  coast  coals.  It  is  shown  that  the  lignite  at  Port  Graham  is  probably 
of  a  slightly  higher  grade  than  that  on  the  north  shore  of  Kachemak  Bay,  but  that 
the  Port  Graham  field  is  very  limite<l  and  lies  largely  below  sea  level.  Although  the 
Kachemak  Bay  lignites  constitute  an  extensive  field  and  occur  in  beds  ranging  up  to 
7  feet  in  thickness,  their  average  fuel  ratio  is  only  0.76.  In  comparison  with  Van- 
couver Island  bituminous  coals,  having  an  average  fuel  ratio  of  1.88,  and  with  semi- 
bituminous  coals  from  Bering  River,  Controller  Bay,  whose  ratio  is  5.82,  the  lignites 
here  describe<l  can  at  present  create  no  great  demand  for  their  use. 
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GEOLOGY  AND  COAL  RESOURCES  OF  THE  CAPE  LISBURNE 

REGION,  ALASKA." 


By  Arthur  J.  Collier. 


INTRODUCTION. 

Cape  Lisbume  is  the  \x)\d  headland  which  marks  the  northwestern  extremity  of 
a  land  mass  projecting  into  the  Arctic  Ocean  from  the  western  coast  of  Alaska 
between  latitudes  68®  and  69°.  It  lies  160  miles  north  of  the  Arctic  Circle,  300  miles 
directly  north  of  Nome,  and  is  the  only  point  in  Alaska  north  of  Bering  Strait 
where  hills  above  1,000  feet  in  height  approach  the  sea.  This  peninsula  can  be 
conveniently  termed  the  Cape  Lisburne  region.  Its  general  position  is  shown  in 
PI.  I.  In  outline  it  roughly  resembles  a  conventional  hand,  of  which  Cape  Lisbume 
forms  the  knuckle  and  Point  Hope,  about  40  miles  southwest  of  Cape  Lisburne,  the 
index  finger,  pointing  west. 

The  only  mineral  resources  of  the  region  that  are  known  to  be  of  commercial 
importance  are  the  coal  deposits,^  which  are  the  subject  of  this  report,  though  gold 
is  reported  on  the  headwaters  of  some  of  the  rivers. 

The  coal  fields  are  accessible  only  by  sea,  and  in  this  way  only  from  July  to  Octo- 
ber, inclusive.  There  are  no  harbors  or  protection  for  seagoing  vessels,  but  in  calm 
weather,  or  when  the  winds  are  from  the  south,  coal  can  be  boated  or  lightered  to 
ships  anchored  from  1  to  2  miles  offshore. 

The  nearest  protected  harbor  is  Kotzebue  Sound,  about  200  miles  southeast,  near 
which  there  are  several  placer  gold-mining  districts  of  considerable  importance. 
The  whole  region  is  exceedingly  bleak  and  dreary.  It  is  far  beyond  the  northern 
limit  of  spruce  timber  and  even  the  willows  are  stunted,  the  largest  in  the  most 
sheltered  places  being  not  over  4  feet  high.  The  nearest  standing  timber  suitable 
for  mining  purposes  is  at  the  mouth  of  the  Noatak,  150  miles  southeast. 

On  account  of  the  economic  importance  of  the  coal  deposits  and  the  scientific 
interest  in  the  geologic  formations  known  to  exist  there,  a  somewhat  detailed  exam- 
ination of  the  field  was  undertaken  by  the  United  States  Geological  Survey  in  1904, 
and  to  this  work  the  writer  was  assigned.  The  important  economic  result  of  this 
expedition  is  the  demonstration  (1)  that  the  coal  fields  are  much  more  extensive 
than  has  generally  been  supposed,  and  (2)  that  there  are  two  distinct  coal- bearing 
formations  in  the  region.  One  lies  east  of  Cape  Lisbume  and  contains  low-grade 
bituminous  coal  of  Jurassic  age,  the  other  lies  south  of  the  cape  and  includes  high- 
grade  bituminous  coal  of  lower  Carboniferous  age. 

a  An  abstract  of  this  report  has  already  appeared  in  the  report  on  progress  of  investiifations  of 
minaxal  reiouroetof  Alaska  in  1904,  Bull.  17.  S.  Oeol.  Survey  No.  2d9, 1905,  pp.  172-185. 


6  GEOLOGY    AND   COAL   OF   CAPE    LI8BUBNE   BEGION. 

HISTORY  ANI>  EXPLORATIONS. 

Captain  Cook  a  discovered  and  named  Cape  Lisburae  in  the  year  1778,  but  coal 
was  first  reported  in  the  r^on  by  Mr.  A.  Collie,  ^  who  accompanied  Captain  Beechey 
to  the  Arctic  Ocean  in  1826  and  1827.  The  point  of  discovery  by  Mr.  Collie  was 
near  Cape  Beaufort,  a  minor  headland  of  the  coast  line,  70  miles  east  of  Gape  Lis- 
bume.  Belcher  and  Collie  of  the  Beechey  exi>edition  also  collected  paleontologic 
materials  and  made  notes  on  the  geology  at  Cape  Lisbume  and  Cape  Thompson.  ^ 

Kupreanoff  and  Fisher  coUec^ted  fossils  at  Cape  Thompson  and  Cape  Lisbume,  and 
these  were  examined  and  reported  on  by  Grewingk  ^  in  1848  and  1849. 

During  the  last  twenty-five  years  whalemen  have  often  replenished  their  fuel  sup- 
plies from  these  coal  beds.  The  points  most  frequently  visited  were  Corwin  Bluff, 
28  miles  east  of  Cape  Lisburne,  where  the  United  States  revenue  cutter  Corwin^ 
Captain  Hooper  commanding,  coaled  in  1881,  ^  and  the  Thetis  mine,  36  miles  east  of 
Cape  Lisburne,  where  the  United  States  revenue  cutter  Thelis  coaled  in  1888  and 
1889,/  though  both  localities  were  probably  visited  by  whalemen  previous  to  either 
of  the  above  dates. 

Henry  D.  Woolfefl^  and  J.  W.  Kelly  in  the  employ  of  the  Pacific  Steam-Whaling 
Company  built  a  house  and  wintered  at  Corwin  Bluff  in  1884  or  1885,  but  their 
attempts  to  operate  coal  mines  met  with  little  success.  Paleobotanic  collections  from 
the  coal-bearing  formation  and  geologic  notes  were,  however,  made  by  Woolfe  *  and 
some  exploration  of  the  interior  was  done  by  Kelly.  ^ 

Lieutenant  Jarvis  i  on  the  overland  relief  expedition  to  Point  Barrow  camped  at 
the  Corwin  coal  mine  March  9,  1898,  but  found  only  a  part  of  the  Woolfe  and  Kelly 
house  standing,  most  of  it  having  been  torn  down  for  firewood  by  travelers  en  route 
to  or  from  Point  Barrow. 

The  discovery  of  gold  at  Nome  in  1898  drew  attention  to  these  deposits  as  possible 
sources  of  fuel  supply  for  the  mines  of  Seward  Peninsula,  and  several  companies  were 
organized  to  exploit  them,  l^rjre  areas  of  coal  land  were  staked  and  ^several  cargoes 
of  coal,  probably  over  1,000  tons  in  all,  were  mined  and  sold  at  Nome  in  1900  and 
1901,  but  since  then  the  production  has  l)een  merely  nominal. 

Schrader,  *  of  the  United  States  Geological  Survey,  visited  Corwin  Bluff  in  1901  at 
the  end  of  his  field  season  in  northern  Alaska,  and  collected  notes  on  the  geology  of 
the  region  from  various  prospectors. 

A  more  detailed  examination  of  the  region,  made  by  the  writer  in  1904,  gave  the 
information  contained  in  the  present  bulletin. 

ITINERARY. 

Under  instructions  from  Alfreil  H.  Brooks,  geologist  in  charge,  the  writer,  accom- 
panied by  Chester  Washburne  as  field  assistant,  sailed  on  June  25, 1904,  from  Seattle 
and  arrived  July  4  at  Nome,  where  final  preparations  were  made.  A  boatman,  Joseph 
l^lge,  was  employed,  and  a  large  well-constructed  dory  of  the  type  used  by  surfmen  at 
Nome  was  purchased  for  the  transjmrtation  of  the  party  along  the  coasts  of  the  Cai)e 
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Lisbnme  ref^ion.  The  eteamship  Cwwin,  which  was  on  a  regular  run  between  Nome 
and  Cape  filossom,  was  cliartered  to  transport  the  party  to  the  Corwin  mme,  which 
iff  about  one  and  one-half  days'  steaming  beyond  Cai)e  Blossom.  On  account  of  the 
bad  weather  in  the  early  part  of  July  the  party  waited  till  the  17th  to  embark.  Dur- 
ing the  next  few  days  the  weather  was  perfect  as  the  ship  sailed  leisurely  northward, 
stopping  at  various  points  along  the  coast  to  put  off  passengers  or  freight.  Stops  of 
an  entire  day  in  each  case  were  made  at  Teller,  Deering,  and  Kiwalik.  While  the 
ship  lay  at  Teller,  C.  J.  Hutchinson  joined  the  party  as  a  volunteer  field  assistant 
and  rendered  valuable  service  throughout  the  season.  The  ice  pack  had  now  already 
retreated  northward  and  the  shores  were  green  with  vegetation.  The  atmosphere 
was  filled  with  strange  mirages  making  the  low  shores  of  Seward  Peninsula  loom  up 
like  fantastic  dumb-bell-shaped  mountains.  It  is  said  that  under  these  atmospheric 
conditions  a  whaling  ship  40  or  50  miles  away  can  often  be  seen  sailing  bottom  side 
up  on  the  lower  edge  of  a  cloudy  sea.  Every  night  the  sun  dipped  below  the  north- 
ern horizon  merely  long  enough  to  show  the  sunset  colors  and  then  came  up  to 
l>egin  the  circuit  of  another  day.  Nor  was  the  scene  devoid  of  human  interest,  for 
frequently  an  overloaded  "umiak,"  the  carryall  of  an  Eskimo  family,  would  pull 
out  from  shore  and  ask  a  tow  to  the  next  village,  or  a  solitary  prospector  in  a  dory 
or  Peterboro  canoe  would  row  out  to  mail  a  letter  and  inquire  the  news.  At  Point 
Hope  the  ship  wan  surrounded  by  a  swarm  of  small  craft  loaded  to  the  guards  with 
Eskimo  men,  women,  and  children,  who  came  on  board  to  trade  furs  and  ivory 
trinkets  for  calico,  tobacco,  and  chewing  gum.  Here  Mr.  E.  J.  Knapp,  an  Episco- 
pal missionary,  who  had  been  a  very  agreeable  companion  on  the  voyage,  went 
ashore  to  remain  throughout  the  winter,  the  only  white  man  in  the  village  of  Tigara. 
When  we  sailed  from  this  place,  the  members  of  the  Geological  Survey  party  were  the 
only  passengers  on  board. 

On  the  morning  of  July  23  we  rounded  Cape  Lisbume  and  were  landed  with  equip- 
ment and  supplies  at  Corwin  Bluff.  Camp  was  pitched  at  the  mouth  of  a  small  creek 
east  of  the  bluff,  near  the  house  of  an  Eskimo, 'who  presented  a  paper  which  stated 
that  his  name  was  Cullinghow  and  that  he  had  been  placed  by  the  president  of  the 
Arctic  Development  Company  in  charge  of  the  property.  Two  days  later  Joseph 
Tuckfield  and  John  Hackman  with  a  party  of  natives  from  Point  Hope  arrived  at  the 
mine  and  began  to  get  out  a  supply  of  coal  for  use  at  the  whaling  station  during  the 
winter.  They  camped  in  a  house  built  by  the  Corwin  Trading  Company  1  mile 
west  of  Corwhi  Bluff. 

There  was  at  this  time  no  snow  on  the  level  ground,  but  along  the  shores  the  cliff 
faces  were  covered  by  the  remnants  of  great  snowdrifts  accumulated  the  winter  before, 
which  had  been  undermined  by  the  surf  so  that  they  presented  ice  cliffs  often  75  to 
100  feet  high  in  front  of  the  real  cliff  face  (see  PI.  II,  B).  This  condition  interfered 
seriously  with  the  work  of  the  geologist,  not  only  because  the  exposures  were  cov- 
ereil  up,  but  also  on  account  of  the  danger  from  falling  stones  along  the  foot  of  the 
cliffs  while  the  ice  melted.  For  a  few  days  the  weather  was  quite  warm  and  mosqui- 
toes were  troublesome,  but  it  soon  became  cold  and  stormy  with  almost  continuous 
winds  either  from  the  south  or  northeast. 

On  July  26  most  of  the  supplies  were  left  in  charge  of  Cullinghow  while  the  party, 
with  a  light  outfit,  moved  eastward  along  the  coast  toward  Cape  Beaufort.  Camp 
was  pitched  that  night  at  the  mouth  of  Thetis  Creek,  6  miles  east  of  Corwin  Bluff. 
Next  day  the  weather  became  stormy,  with  a  northeast  wind  and  a  heavy  surf,  and 
the  party  was  stormbound  for  three  days,  during  which  time  a  somewhat  detailed 
examination  was  made  of  the  coast  between  Thetis  Creek  and  Pitmegea  River  and  of 
the  drainage  basin  of  Thetis  Creek. 

On  the  evening  of  July  29  the  surf  went  down  and  a  southwest  wind  came  up. 
Camp  was  broken  about  6  p.  m.  and  the  party  put  to  sea,  sailing  while  the  wind 
lasted  and  rowing  after  it  died  down,  and  reached  a  point  about  10  miles  east  of  Cape 
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Babine,  where  a  safe  landing  was  made  at  1  a.  m.,  in  spite  of  a  heavy  fog  which  set- 
tled down  about  midnight  and  made  it  almost  impoasible  to  see  the  shore. 

On  July  31  the  attempt  to  continue  the  journey  toward  Cape  Beaufort  resulted 
only  in  filling  the  boat  with  water  and  covering  a  distance  of  about  1  mile,  when 
owing  to  a  heavy  sea  and  head  wind  it  was  necessary  to  land  and  pitch  camp.  On 
account  of  the  many  delays,  provisions  were  running  short  and  it  was  evident  that 
the  party  must  soon  return  to  the  base  of  supplies,  so  at  3  p.  m.  the  writer  started 
on  foot  along  the  beach  to  Cape  Beaufort,  about  15  miles  distant,  where  he  arrived 
about  midnight  This  is  the  most  northern  point  reached  during  the  season.  The 
cape  is  not  marked  by  any  angle  in  the  coast  line,  but  by  a  hill  600  feet  high,  one- 
fourth  of  a  mile  back  from  the  coast,  whose  slopes  terminate  along  the  coast  in  a 
bluff  about  50  feet  high  with  a  narrow  beach  below.  As  the  sun  went  down  a  heavy 
fog  settled  over  Cape  Beaufort  and  the  writer  made  a  hasty  examination  of  the  rocks 
exposed,  colle(!ted  a  load  of  fossil  plant  specimens,  and  started  back  to  camp  within 
two  hours  of  the  time  of  his  arrival. 

On  the  evening  of  August  1  the  boat  loaded  with  camp  outfit  was  successfully 
lamiched  in  spite  of  a  somewhat  heavy  surf  and  sailed  with  a  fair  wind  back  to 
Corwin  Bluff,  arriving  there  about  1  a.  m.  August  2.  A  heavy  surf  was  running,  and 
in  landing  the  boat  filled  so  that  it  was  due  only  to  good  fortune  and  seamanship 
that  a  serious  accident  was  averted.  Though  most  of  the  outfit  was  wet,  nothing 
was  irreparably  injured  except  one  of  the  cameras,  which  was  practically  ruined. 
The  collection  of  fossil  plants  which  had  been  made  was  packed  up  ready  for  ship- 
ment to  Point  Hope  and  delivered  to  Tuckfield  and  Hackman,  who,  with  their 
party  of  P^skimos,  were  still  at  the  mine  stormbound.  During  the  next  few  days 
the  weather  continued  too  stormy  to  permit  moving  camp  along  the  coast.  The 
northeast  wind,  which  had  blown  steadily  for  nearly  a  week,  was  succeeded  by  a 
southerly  gale,  which  though  it  laid  the  surf  made  a  new  danger,  that  of  being  blown 
out  to  sea.  While  stormbound  here  some  further  collections  of  fospils  were  made 
and  the  topographic  mapping  wa«  extended  several  miles  southward. 

On  August  6  the  storm  abated  in  the  evening  and  camp  was  broken  at  4  p.  ni. 
Since  there  was  no  wind,  progress  was  made  with  oars  and  by  towing  along  the  beach 
for  about  25  miles  to  Wevok,  a  native  village  about  8  miles  from  Cape  Lisburne, 
where  camp  was  again  pitcheil  at  7  a.  m.  August  7.  Cape  Lisburne  is  a  famous 
wind  hole  and  can  be  passed  safely  in  a  small  lx>at  only  during  fair  weather.  Within 
the  next  two  days  stormy  weather  began  again  and  the  party  was  detained  at  this 
place  for  a  week.  Even  geologic  work  on  land  was  done  with  great  difficulty  on 
accoimt  of  the  high  wind.  A  party  of  two  Eskimos  and  two  white  men  from  Point 
Hope,  who  were  gathering  driftwood  south  of  Cape  Lisburne,  ventured  offshore  in 
a  whaleboat  and  were  blown  out  to  sea  and  lost. 

The  morning  of  August  13  was  fair  and  the  outfit  was  successfully  launched  for  a 
sail  around  the  cape,  just  as  the  Uniteil  States  revenue  cutter  Thetis  returning  from 
her  cruise  to  Point  Barrow  hove  in  sight.  Picking  the  party  up,  she  landed  them 
safi'ly  at  Capo  Lewis,  about  10  miles  south  of  Cai)e  Lisburne,  where  the  coal  beds 
of  the  Carboniferous  series  were  examined. 

On  August  16  camp  was  moved  to  the  entrance  to  Marryat  Inlet,  and  next  day  to 
the  whalinj?  station  on  the  south  side  of  Point  Hope.  l.«eaving  the  camp  here,  the 
writer  returned  to  the  north  side  of  the  i)oint  and  ascended  the  Kukpuk  River,  which 
flows  into  Marryat  Inlet. 

The  whole  party  saikil  from  Point  Hope  on  the  Uniteil  States  revenue  cutter 
Thetis  on  August  22,  and  were  landed  at  Cape  Prince  of  Wales  August  23  to  make  an 
investigation  of  the  developments  made  during  the  season  in  the  tin  deposits  of  the 
York  rt»gion.  During  the  field  work  Mr.  Washburne  was  mainly  employed  in  col- 
lecting fossils,  while  the  writer,  assisted  by  Mr.  Hutchinsi^n,  was  more  especially  occu- 


p'lTi 

"-.^  -Jm-.  -;    '— 

■'  '  'mti^-'^"^ 

^^^H|BH^m*    !  ^^^Ktt^^^^^^Sm 

I.  S.   REVENUE  CUTTER  THETIS   IN   THE   EDGE  0 


K 

*% 

r-^'-\: 

/*    CLIFFS  wEsr  OF  com 


GEOGRAPHY.  9 

pied  in  the  preparation  of  a  topographic  map,  the  examination  of  the  coal  beds,  and 
the  investigation  of  the  more  general  stratigraphic  relations. 

On  August  27,  at  the  mouth  of  Lost  River,  the  Thetis  again  took  the  party  on  board 
and  after  a  cruise  in  Bering  Sea,  in  the  course  of  ivhich  landings  were  made  on  St. 
Lawrence,  St.  Matthew,  and  Unalaska  islands  and  on  the  Siberian  coast,  points 
seldom  visited  by  geolo^sts,  we  arrived  at  Port  Townsend  on  September  30. 
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GEOGRAPHY. 

The  Cape  Lisburne  region,  as  discussed  in  this  paper,  comprises  the  northernmost 
of  the  four  great  land  masses  which  project  from  the  western  coast  of  Alaska.  Its 
general  position  and  the  details  of  coast-line  settlements,  drainage,  and  topography 
appear  on  the  reconnaissance  map,  PI.  I.,  which  is  baaed  on  Beechey's  chart,  the 
field  notes  of  the  writer,  and  information  obtained  from  prospectors  and  natives  who 
have  penetrated  the  interior  beyond  the  limit  of  this  expedition.  No  accurate 
topographic  surveys  have  been  made. 

COAST  L.IXE. 

A  reference  to  these  maps  will  show  that  Point  Hope,  which  is  called  **Tigara" 
(the  index  finger)  by  the  natives,  is  the  most  western  point  in  the  region.  South- 
east of  Point  Hope  the  coast  is  made  up  of  long  concave  stretches  of  beach  between 
minor  promontories  and  extends  in  an  approximately  straight  line  for  180  miles  to 
Kotzebue  Sound.  The  southern  point  of  the  area  under  discussion  is  Cape  Thomp- 
son, which  is  about  35  miles  southeast  of  Point  Hope.  This  cape  is  formed  by  a 
series  of  sea  cliffs  about  500  feet  high,  extending  in  a  southeast  direction  for  about 
6  miles,  and  a  concave  beach  line  extending  northwestward  from  it  to  Point  Hope. 
At  Point  Hope  the  coast  line  makes  an  acute  angle  and  extetids  eastward  in  a  sliglitlv 
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istmveK  line  of  beaches  for  16  miles,  where  it  turns  northward  forming  a  reentrant 
angle.  From  this  point  to  Gape  lisbume,  a  distance  of  aboat  30  uulee,  the  ooart 
line  is  marked  by  a  series  of  clitfs,  usually  with  narrow  beaches  before  them,  forming 
an  approximately  straight  line.  At  Cape  Lisbnme  the  coast  line  makes  a  second 
acute  angle  and  extends  east  for  about  28  miles  to  Corwin  Bluff.  It  then  gradually 
curves  northward  to  Point  Lay,  100  miles  from  Cap>e  Ldsbume  and  beyond  the  limit 
of  this  investigation.  The  Cape  Lisbume  cliffs  extend  east  from  the  cape  for  about 
2  miles  where  a  line  of  beaches  begins,  which  is  almost  continuous  to  Point  Barrow. 
In  many  places  narrow  lagoons  occur  back  of  these  beaches.  They  increase  in  size 
toward  the  northeast,  and  the  largest  ones  are  outside  of  the  province  of  this  report. 

Wherever  cliffs  0(!cur  along  this  part  of  the  coast  they  are  usually  lees  than  200 
feet  high  and  have  narww  beaches  below  them,  and  if  it  were  not  for  the  snow- 
drifts, which  in  many  instances  remain  all  summer,  it  would  be  |x>ssible  in  calm 
weather  to  traverse  the  beach  nearly  all  the  way  from  Cape  Lisbume  to  Point  Lay. 
Along  this  part  of  the  coast  there  are  few  promineht  features.  The  ones  worthy  of 
mention  art*  Corwin  Bluff,  Cape  Sabine,  and  Cape  Beaufort.  Corwin  Bluff,  28  miles 
east  of  Cape  Lisburne,  is  a  headland  200  feet  high,  projecting  only  slightly  beyond 
the  regular  coast  line  and  interrupting  the  continuity  of  the  beach  for  only  a  few^ 
hundred  yards.  (See  PI.  II,  B.)  Cape  Sabine,  about  40  miles  east  of  Cape  Lisbume, 
i^^alow  point,  not  well  defined,  projecting  possibly  one-fourth  of  a  mile  into  the 
sea.  Cape  Beaufort,  about  70  miles  from  Cape  Lisbume,  is  not  marked  by  any  bend 
in  the  shore  line,  and  the  name  is  applied  to  a  hill  about  500  feet  high,  one-fourth  of 
a  mile  back  from  the  shore. 

The  region  contains  no  harbor  suitable  for  vessels  drawing  more  than  10  feet.  The 
nearest  harbor  for  such  vessels  is  Kotzebue  Sound.  Marryat  Inlet  at  Point  Hope  is 
a  goo<l  harbor  for  vessels  drawing  10  feet  or  less.  The  entrance  is  on  the  north  side 
of  tlie  point,  and  is  difficult  in  rough  weather  on  account  of  a  shoal  extending  some 
distance  offshore. « 

THE   ARCTIC   OCEAN. 

The  adjacent  parts  of  the  Arctic  Ocean  are  generally  shallow,  probably  nowhere 
exceeding  35  fathoms  in  depth.  West  of  Point  Hope  13  fathoms  is  carried  within 
one-fourth  mile  of  the  beach,  but  north  of  Point  Hope  a  depth  of  only  5  fathoms  is 
found  half  a  mile  from  shore.  In  the  bight  north  of  Cape  Liifiburne  the  water  is 
shallow  but  the  lK>ttom  i.s  regular  and  good  anchorage  can  be  had  from  1  t^»  2  miles 
offshore. 

The  following  paragraphs  on  the  distribution  of  ice  packs  and  currents  in  the  Arctic 
Ocean  are  taken  almost  verbatim  from  the  bulletin  by  Lieutenant  Jarvis:  '^ 

During  the  winter  months  the  ocean  as  far  north  as  Cape  Prince  of  Wales  is  covered  by  an  impene- 
trable ice  pack,  which  rises  in  irregular  masses  10  to  25  feet  above  the  water.  Though  the  jwick  con- 
tains no  real  icebergs  it  nevertheless  extends  6  to  8  fathoms  lielow  the  water  and  occupies  from  a 
third  to  a  half  tlie  depth  of  the  shallow  An'tic  Sea.  Few  ships  have  been  built  that  will  stand  its 
crusliing  force,  and  no  ram  ever  o<mstructed  is  powerful  enough  to  break  its  way  through  it. 

Tlie  southern  limit  of  the  ice  is  determined  almost  entirely  by  the  direction  and  force  of  the  winter 
winds,  since  it  is  in  part  the  product  of  each  winter's  freezing  and  in  part  the  accumulation  of  many 
winters  driven  down  from  the  north. 

It  is  re|K>rted  that  heavy  southerly  winds  and  swells  break  up  the  ice,  and  if  these  are  followed  by 
northerly  winds  it  spreads  out  and  offers  navigable  channels.  Northetist  winds  tend  to  drive  the 
ice  ofT  the  American  shore,  and  westerly  winds  off  the  Siberian  shore.  Bering  Strait  is  U!«ually  open 
by  the  Jii>t  werk  in  July  and  sometimes  earlier,  but  clear  water  does  not  extend  far  northward,  and 
it  is  seldom  possible  for  ordinary  vessels  to  reach  Point  Hope  before  July  ID  or  !'>.  By  July  15  the  main 
pack  has  usually  moved  north  of  Cape  Li.sbunie,  but  thinner  "  running  ice  "  from  Kotzebue  Sound  is 
usually  encountered  at  Point  H<^pe  sometime  after  the  pack  has  moved  north.    Thus  far  the  move- 


"  Jarvis,  I>.  11.,  Coast  Pilot  Notes  <m  the  Fox  Islands  pa.sscs,  I'nalaska  Bay,  Bering  Sea.  and  Arctic 
Ocean  as  far  as  Point  Barrow.    Bull.  U.  S.  Coast  and  Geodetic  Survev  No.  40,  2d  edition,  1900,  p.  66. 
bJarvis,  D.  H.,  Bull.  U.  8.  Coast  and  Geodetic  Survey  No.  40,  2d  edition,  1900,  pp.  49-52. 
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menti  of  the  ice  do  not  appear  to  depend  to  any  great  extent  on  the  winds  and  they  are  reasonably 
certain  each  year. 

When  the  ioe  pack  moves  off  the  coast  in  the  early  summer  it  leaves  a  strip  of  quiet  water  between 
it  ABd  the  ahore,  which  can  be  taken  advantage  of  instead  of  harbors  by  ships  lightering  coal  and 
other  materials  from  the  land.  Later  in  the  season  when  the  ice  haM  moved  farther  out  to  nea  there 
is  no  protection  for  vessels.  The  difHculties  of  navagation  early  in  the  season  are  shown  in  the  pho- 
tograph, PI.  II,  A. 

From  Bering  Strait  to  Point  Barrow  there  is  a  general  current  in  the  ocean  setting  northward  along 
the  shore,  which,  when  not  affected  by  the  winds  or  stopped  by  the  ice,  has  an  average  velocity  of 
not  less  than  1  knot  per  hour.  At  Point  Hope  its  velocity  is  from  li  to  2  knots,  but  north  of  Cape  Lis- 
bume  it  does  not  exceed  1  knot. 

In  the  bight  north  of  Point  Hope  there  is  probably  an  eddy  which  causes  a  local  current  to  the  west 
along  the  north  shore  of  the  point.  In  the  bight  north  of  CA|>e  LiHbume  there  is  said  to  be  a  tidal 
current,  and  unless  driven  in  by  westerly  winds  the  outride  general  current  Is  not  felt. 

CLIMATE. 

Records  of  temperature  have  been  kept  at  Point  Hope  almost  continuously  for  the 
last  sixteen  years.  The  lowest  temperature  recorded  is  -48°  Fahrenheit  in  Febru- 
ary, 1892.  The  highest  temperature  recorded  was  97°  in  July,  1891.  During  the 
year  1904  the  lowest  temperature  was  —12°  in  February,  and  the  highest  67°  in  July.« 

The  coldest  days  are  apt  to  be  calm,  but  fierce  blizzards  from  the  northeast  are  of 
frequent  oi^currence  and  the  temperature  during  the  winter  rarely  rises  alx>ve  zero. 
The  average  temperature  recorded  while  the  party  was  in  the  field  last  summer  was 
48°.  During  the  summer  the  winds  blow  alternately  from  the  south  and  the  north- 
east, periods  of  calm  intervening.  In  the  month  between  July  22  and  August  22, 
1904,  while  the  Geological  Survey  party  were  in  the  Cai)e  Lisburne  region  there  were 
not  more  than  ten  calm  days.  The  heaviest  summer  storms  come  from  the  south- 
west. These  occur  only  occasionally,  sometimes  at  intervals  of  years,  and  are  short- 
lived but  very  severe  and  disastrous,  as  there  is  little  protection  from  the  wind  in 
that  quarter.  ^ 

Though  no  such  storm  occurred  during  the  season  of  1904,  evidences  of  storms 
were  observed,  such  as  driftwood  piled  high  above  the  usual  reac'h  of  the  tide  at  the 
east  ends  of  the  lagoons. 

LIFE. 

Vegetation  consists  only  of  very  hardy  plants,  most  of  which  reach  their  maturity 
in  the  short  season.  Willows  not  over  4  feet  in  height  grow  in  sheltered  places 
along  some  of  the  water  courses.  These  are  the  largest  plants  the  region  can  produce 
and  are  usually  not  large  enough  for  firewood.  Grasses  and  some  flowering  plants 
are  to  be  found  almost  everywhere,  though  with  very  few  exceptions  these  are  too 
scanty  to  afford  forage  for  horses.  Mosses  and  lichens  are  also  abundant,  but  no 
extensive  patches  of  reindeer  moss  were  seen. 

Caribou  are  still  seen  occasionally,  but  are  very  rare.  Mountain  sheep  formerly 
abundant  in  the  region  were  report e<l  as  late  as  1881,  but  are  now  probably  extinct.  <^ 
White  foxes  and  polar  bears  are  abundant  and  their  skins  are  a  source  of  revenue  to 
the  natives. 

Among  binls  ptarmigan  can  be  found  in  many  places  on  land,  while  along  the 
seashores  and  the  rivers  and  ponds  of  the  interior  geese  and  ducks  are  very 
abundant  during  the  summer.  The  most  prized  are  probably  the  eider  ducks, 
which  fly  south  along  the  coast  in  great  numl>ers  '^w  the  fall.  The  cliffs  at  C/ai)e 
Lisburne  and  Cape  Thomi)Son  are  famous  nesting  i)laces  and  are  frequented  by 
ntiyriads  of  sea  fowls,  including  gulls,  sea  |>arroti?,  and  murres.  Great  numbers  of  eggs 
are  gathered  here  each  year  by  the  natives.  The  cries  of  the  birds,  which  can 
be  heard  for  several  miles,  serve  as  warning  signals  to  pt\ssing  ships  during  foggy 


a  Communicated  to  the  writer  by  H.  Koenie. 

(>Jarvl8,  D.  H.,  Bull.  U.  S.  Coast  and  Geodetic  Survey  No.  40.  2d  edition.  1900.  p.  62. 

0  Hooper,  Capt.  C.  L.,  Cruise  of  the  Corwin  in  1881.    48th  Cong.  S.  Ex.  Doc.  No  204,  p.  50. 
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weather.  In  the  bight  north  of  Cape  Lisburne  thousands  of  broods  of  young  ducks 
congregate  while  their  feathers  are  growing,  and  in  years  past  have  afforded  good 
sport  as  well  as  an  abundance  of  fresh  meat  to  the  crews  of  the  whaling  fleet. 

SETTLEMENTS. 

The  location  of  settlements  and  villages  in  this  region  is  determined  by  the  prox- 
imity of  hunting  and  fishing  grounds.  Formerly  there  were  villages  along  the  rivers 
of  the  interior,  but  since  the  caribou  and  sheep  have  dii^appeared  the  settlements 
are  confined  to  those  points  along  the  coast  where  fish,  seals,  walrus,  and  whales  can 
be  killed  or  where  the  bird  rookeries  are  accessible. 

The  principal  settlements  are  located  on  the  Point  Hope  peninsula,  which  projects 
far  out  into  the  ocean  and  forms  an  ideal  base  for  sealing  and  whaling  operations.  It 
is  also  in  clone  proximity  to  the  largest  river  of  the  region,  where  an  abundance  of 
salmon  can  be  obtained  and  where  in  the  fall  of  the  year  great  flocks  of  geese  and 
ducks  congregate  in  their  migration  from  points  farther  north.  The  settlements  here 
consist  of  a  native  village  «  called  **Tigara,"  at  Point  Hope,  and  of  a  number  of  whaling 
stations  maintained  by  white  men  distributed  for  6  or  7  miles  along  the  south  side 
of  the  peninsula. 

At  the  breaking  of  winter  leads  of  open  water  fonn  in  the  ice  pack  often  several 
miles  from  land  and  the  whalemen  move  out  to  the  edges  of  the  shore  ice  and  camp 
there  through  the  whaling  season,  which  lasts  about  a  month.  When  a  whale  is 
sighted  it  is  attacked  from  the  ice  if  the  lead  is  narrow,  or  from  canoes  and  boats  if 
the  lead  is  wide.  Native  skin  canoes  are  preferable  for  this  purpose,  since  they  are 
light  and  can  easily  be  sledded  over  the  ice.  Ivory-pointed  harpoons  with  detach- 
able shafts  and  sealskin  lines  attached  to  floats  made  of  whole  sealskins  sewed  up 
and  inflated  with  air  are  used  to  prevent  the  escape  of  the  whale,  and  as  soon  as 
possible  it  is  killed  by  an  explosive  projectile  from  a  bomb  gun.  This  weapon, 
which  has  a  calil)er  of  about  1  inch,  may  be  fired  from  the  shoulder  or  may  be 
mounted  in  the  lx)w  of  the  attacking  lx>at.  When  killed  the  whale  is  towed  to  the 
edge  of  the  ice  and,  if  possible,  hauled  out  of  the  water  with  tackles.  The  whale- 
bone l)elong8  to  the  hunters  and  is  chopped  out  with  axes,  but  the  meat  belongs  to 
the  entire  village.  The  natives  swann  around  the  carcass  with  axes  and  spades,  each 
family  striving  to  get  as  much  of  the  meat  as  possible.  Almost  every  part  is  saved 
and  stored  in  underground  hoiLses,  where  it  is  kept  frozen  until  used.  The  whaling 
stations  kept  by  white  men  usually  employ  a  numl)er  of  natives,  and  on  account  of 
the  high  price  received  for  whalebone  the  business  is  profitable,  even  if  not  more 
than  one  or  two  whales  are  killed  during  the  season. 

The  center  for  this  whaling  industry  is  about  6  miles  east  of  Tigara  village  and  is 
locally  called  *'Jabl)ertown,"  probably  on  account  of  the  mixture  of  Eskimo  and 
English  languages  spoken  there.  The  oldest  whaling  station,  known  as  ** Coopers," 
was  established  in  1887.  There  is  also  a  smaller  station  owned  by  Joseph  Tuckfield  ^ 
on  the  north  side  of  the  point  at  the  entrance  to  Marryat  Inlet.  One  of  these  whal- 
ing stations,  that  of  James  Allen  at  Jabl)ertown,  is  shown  in  PI.  Ill,  B. 

An  Episcopal  mission  and  school  has  been  maintained  for  several  years  at  Tigara 
and  a  Government  schoolhouse  was  built  near  Coopers  station  in  1904. 

The  total  population  in  the  various  settlements  at  Point  Hope  is  probably  alx>ut 
300,  all  but  20  or  30  of  whom  are  natives.  <^ 


aAocording  to  Lieutenant  Ray  Point  Hope  is  called  "Tikera"  by  the  natives  of  Point  Barrow.  This 
is  also  their  word  for  the  forefinger.  Report  of  the  expedition  to  Point  Barrow,  Alaska.  1885;  4Sth 
Cong.,  H.  Ex.  Doc.  No.  44.  p.  55. 

t>A  reference  to  Tuckfield's  explorationn  in  northern  Alaska  is  made  by  Lieutenant-Commander 
C.  H.  .Stockton  in  the  Arctic  cruise  of  the  U.  S.  S.  Thtiig :  Nat.  Qeog.  Mag.,  vol.  2.  p.  183. 

cCapt.  E.  E.  Smith  estimated  the  native  population  at  Tigara  in  1880  at  '276:  Tenth  Census,  vol.  7. 

p.  4.    Henry  D.  Woolfe  estimated  the  population  at  Tigara  in  1890  at  295:  Eleventh  Cen.sua,  Alaska. 

p.  158.    Lieutenant  Bertolf,  1898,  puts  tnefpopulation  of  Tigara  at  250:  Cruise  of  the  U.  S.  revenue 

cutter  Bear.  p.  25.    The  Twelfth  Census  puts  the  j)opulation  of  Point  Hope  village  at  628:  Twelfth 

CenguM  of  the  United  States,  X900.  vol.  1,  IQOI,  p.  426. 
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The  settlement  is  evidently  very  old,  for  the  graveyard  contains  the  ruins  of  thou- 
sands of  graves.  According  to  tradition  the  village  had  a  population  of  2,000  in  the 
later  part  of  the  eighteenth  century, «  but  wars  with  neighboring  tribes  and  diseases 
and  vices  introduced  by  the  whalemen  who  had  their  rendezvous  there  have  reduced 
it  to  the  present  number. 

Near  Cape  Thompson  there  is  a  small  native  village  whose  population  was  esti- 
mated at  40  in  1880,^  but  it  has  not  been  mentioned  in  census  reports  since  then. 
There  is  also  a  small  village  of  two  houses  at  Wevok,  2  miles  east  of  Cape  Lisburne. 
At  Corwin  Bluff,  28  miles  east  of  Cape  Lisburne,  the  population  in  1904  consisteii 
of  3  people,  the  native  watchman  and  his  family. 

Outside  of  the  Cape  Lisburne  region  the  nearest  important  settlements  are  on  the 
south  shores  of  Kotzebue  Sound,  where  there  are  two  thriving  towns,  the  distrib- 
uting points  for  a  mining  region  of  considerable  promise.  ^  These  towns  bear  an 
important  relation  to  the  subject  of  this  paper,  since  they  offer  an  immediate  market 
for  a  limited  amount  of  coal. 

TOPOGRAPHY. 

Two  well-marked  topographic  provinces  have  been  recognized  in  the  northern 
part  of  Alaska — the  Rocky  Mountain  system,  including  several  mountain  ranges  and 
forming  the  western  continuation  of  the  Rocky  Mountains  of  the  United  States  and 
Canada,  and  the  Arctic  Slope  region,  including  the  part  of  Alaska  lying  north  of  the 
mountains.  The  Cape  Lisburne  hills  have  been  regarded  as  the  western  extremity 
of  the  Rocky  Mountain  axis,  and  their  geologic  structure  seems  to  verify  this  belief, 
though  the  topographic  continuity  of  the  mountain  axis  has  not  yet  been  established. 
The  Arctic  Slope  region  extends  northward  from  Cape  Lisburne. 

By  its  topographic  features  the  Cape  Lisburne  region  can  be  divided  into  three 
portions — ^a  foreland,  a  mountainous  upland  belt,  and  a  rolling  upland  of  moderate 
relief. 

The  first  of  these  is  the  Point  Hope  peninsula,  a  triangular  area  about  1 1  miles 
wide  at  its  base  next  to  the  mainland,  and  extending  16  miles  out  to  sea.  It  consists 
of  two  low  sand  spits  which  converge  near  the  point,  the  space  between  being  occu- 
pied in  part  by  the  large  lagopn  called  **  Marry  at  Inlet,**  and  in  part  by  the  delta  depos- 
its of  Kukpuk  River.  Its  total  area  is  alx)ut  88  square  miles;  more  than  half  is  land; 
no  part  rises  more  than  20  feet  above  the  sea.  In  technical  language  it  can  be 
described  as  a  typical  cuspate  foreland. 

The  uplands  of  high  relief  lie  east  of  the  Point  Hope  foreland  and  extend  from 
Cape  Lisburne  in  a  southeasterly  direction  to  Cape  Thompson.  They  will  l)e  referred 
to  as  the  '* Lisburne  Hills."  Mount  Hamlet,  8  miles  southeast  of  Cape  Lisburne,  is 
the  highest  point  and  attains  an  altitude  of  about  2,500  feet. 

The  north  end  of  the  Lisburne  Hills  consists  of  a  series  of  dome-shaped  buttes  ris- 
ing above  a  plateau  about  1,000  feet  high,  but  at  the  south  end  near  Cape  Thompson 
the  plateau  is  only  about  600  feet  high,  and  the  surmounting  buttes  are  almost 
entirely  wanting.  That  this  plateau  is  of  erosive  origin  is  indicated  by  waterwom 
pebbles  from  the  neighboring  bed  rock,  which  can  be  seen  at  various  places  on  its 
surface.  In  being  elevated  to  its  present  position  it  has  suffered  considerable 
deformation.  On  the  east  side  of  the  Point  Hope  foreland  it  approaches  sea  level, 
but  farther  east  it  rises  gradually.  This  deformation  is  shown  in  profile  in  the 
cliffs  north  of  Point  Hope  which  cut  the  surface  of  the  plateau.  Near  the  base  of 
the  peninsula  the  cliffs  are  not  over  30  feet  high;  while  at  the  Ears,  10  miles  north, 
they  rise  600  feet  from  the  sea  to  the  plateau  surface.    The  plateau  is  deeply  incised 

a. Stockton,  C.  H.,  Arctic  cruise  of  the  U.  S.  B.  Thetis  in  1889:  Nat.  Qeog.  Mag.,  vol.  2,  pp.  195-196. 
6  Tenth  Censua,  vol.  7,  p.  4. 

oBfoffit,  P.  U.,  The  Fairhaven  gold  placers  of  Sevrard  Peninsula,  Alaska:  Bull.  U.  8.  Qeol.  Survey 
No.^7, 1904. 
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by  many  short  streams,  which  flow  west  into  the  ocean,  and  by  Kukpuk  River, 
which  rises  east  of  the  mountains  and  flows  through  them  in  a  narrow  canyon. 
Some  of  the  smaller  streams  in  this  belt  occupy  hanging  valleys  truncated  by  the 
sea  cliffs,  but  the  larger  ones  are  reduced  to  base-level  and  have  rather  wide  valleys 
at  their  mouths. 

The  northeast  face  of  the  range  near  Cape  Lisbume  is  marked  by  a  prominent 
escarpment  about  1,000  feet  in  height,  extending  southeast  from  the  coast  for  several 
miles,  parallel  to  a  well-defined  fault  in  the  bed  rock.  No  topographic  connection 
has  l)een  established  between  the  Lisburne  Hills  and  any  mountain  system  of  the 
interior,  but  several  maps  drawn  for  the  writer  by  natives  show  a  low  range  of  hilla 
extending  eastward  from  Cape  Thompson,  which,  if  they  exist  as  shown,  may  be 
continuous  with  the  western  extension  of  the  Rocky  Mountain  system. 

Th^  third  topographic  division  is  a  portion  of  the  Arctic  Slope  province  of  Alaska, 
and  lies  northeast  of  the  Lisbume  Hills.  It  is  an  extensive  region  of  low  rolling 
hills  and  ridges,  with  occasional  flat  valleys  of  limited  extent.  Flat  surfaces  covered 
with  rounded  pebbles  of  local  origin  occur  on  the  higher  portions  at  elevations  of 
500  and  800  feet  and  indicate  old  levels  of  erosion.  This  upland  is  essentially  a  pene- 
plain with  a  close  adjustment  of  drainage  and  topography  to  bed-rock  structure.  It 
is  apparently  the  product  of  erosion  during  two  periods  in  which  the  land  stood, 
respectively,  800  and  500  feet  lower  relative  to  sea  level.  When  these  surfaces 
were  elevated  to  their  present  position,  they  also  suffered  some  deformation,  and 
during  the  latest  uplift,  which  occurred  since  the  Tertiary,  local  benches  were  formed 
along  the  shore  and  Pleistocene  gravels  were  deposited  on  them.  (See  pp.  32-33.) 
Between  Cape  Lisburne  and  Cape  Sabine  the  ridges  have  a  uniform  trend  about 
S.  75°  E.,  corresponding  with  the  prevailing  bed-rock  structure,  as  is  shown  in  PI. 
VII.  East  of  Caj)e  Sabine  the  trend  of  the  ridges  is  not  so  uniform,  though  it  still 
corresponds  with  bed-rock  structure. 

An  isolated  moimtain  1,800  feet  high,  about  6  miles  south  of  Corwin  Bluff,  rises 
500  feet  above  the  highest  erosion  itnel  noted.  From  this  mountain  the  low,  rolling, 
hilly  region  is  seen  to  extend  far  to  the  east  and  south.  Alx)ut  20  miles  south  of 
Cape  Beaufort  then;  are  several  small  mountains  which  rise  above  the  surrounding 
country.  The  highest  of  these  is  probably  Mount  Kelly,  which  on  all  maps  of  Alaska 
published  since  1900  has  apj)eared  in  a  j)osition  a]>out  40  miles  southeast  of  that 
indicated  by  Ix^arings  taken  l)y  the  writer  during  the  season  of  1904.  This  mountain 
prol)ably  has  an  elevation  of  2,500  feet  and  rises  alnne  the  rolling  upland,  whose 
highest  points  scarcely  attain  1,000  feet. 

Along  the  coast  toward  Point  Barrow,  lx»yon<l  the  region  here  described,  the  hills 
become  lower  and  the  relief  less  pronouni^ed,  so  that  the  undulating  upland  of  the 
Cape  Lisburne  region  merges  with  a  plain  slightly  above  sea  level  in  the  Point 
Barrow  region. 

Along  Colville  and  Anaktuvuk  rivers,  as  descrilxjd  by  Schrader,  the  Arctic  slope 
north  of  the  Endicott  Mountains  shows  similar  features." 

Beginning  at  the  northern  ba*^e  of  the  P^ndicott  Mountains,  one  of  the  ranges  com- 
jwsing  the  Rocky  Mountain  system,  at  an  elevation  of  2,500  feet,  a  gently  rolling 
plateau  extends  with  gradual  slojw  northward  for  a  distance  of  80  miles  to  latitude 
69°  25^,  where  at  an  elevation  of  800  feet  begins  the  nearly  flat  coastal  plain  which 
descends  to  the  sea  level  at  the  Arctic  coast  80  miles  farther  north.  The  plateau 
country  is  apparently  a  peneplain  having  a  complete  adjustment  of  drainage  and 
topography  to  the  lx*d-rock  structure,  which  resembles  that  of  the  northern  part  of 
the  Cape  Lisburne  region.  The  coastal  plain,  however,  is  probably  a  constructional 
feature  since  it  is  developed  over  horizontally  lx»dded  Tertiary  sediments.     No  such 


a.Srhrader.  F.  C..  Reconnaissttiice  in  northern  Alaska:  Prof.  Paper  U.  S.  Geol.  Survey  No.  20,  1904, 
pp.  45-46. 
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constructional  plain  occiira  in  the  Cape  Lisbume  region,  though  it  is  probable  that 
the  coastal  plain  at  Point  Barrow  is  of  this  type. 

The  section  described  by  Schrader  is  about  350  miles  east  of  Cape  Lisburne. 
Similar  topographic  relations  in  the  intervening  country  are  reporte<l  by  Howard 
and  other  explorers,  so  that  the  continuation  of  the  rolling  upland  of  the  Cape  Lis- 
burne region  to  the  east  for  300  miles  or  more  and  its  correlation  with  Schrader*8 
Anaktuvuk  Plateau  can  be  reasonably  inferred. «  The  average  elevation  of  this 
upland  is  about  500  feet  in  the  Cape  Lisburne  region  and  from  800  to  2,500  feet  along 
Anaktuvuk  River.    ^ 

1>RAINAGE. 

The  drainage  of  the  Cape  Lisburne  region  is  controlled  by  one  large  river,  the 
Kukpuk,  whose  basin  occupies  the  whole  inland  portion,  while  the  numerous  other 
streams  which  reach  the  coast  drain  only  a  small  part.  The  Kukpuk,  whose  name 
signifies  big  river,  discharges  by  several  mouths  into  Marryat  Inlet,  the  large  lagoon 
of  the  Point  Hope  foreland.  The  first  15  miles  of  its  course  above  its  delta  is  across 
a  low  plateau,  in  which  it  is  entrenched  to  a  depth  of  about  100  feet,  and  farther  up 
it  traverses  the  Lisburne  Hills  in  a  deep  canyon,  probably  not  less  than  10  miles  in 
length.  Above  the  canyon  it  forks.  The  north  fork,  called  Ipewik  River,  is  said  to 
rise  in  fl  large  lake  or  series  of  lakes  west  of  Mount  Kelly,  about  60  miles  southeast 
of  Cape  Lisburne.  A  large  northern  tributary  of  the  Ipewik  rises  near  the  northern 
coast  line  about  6  miles  south  of  Corwin  Bluff.  The  south  fork  of  the  Kukpuk,  as 
represented  on  native  maps,  rises  south  of  Mount  Kelly  and  flows  westward  in  a 
general  way  parallel  with  the  north  fork  to  its  junction  with  it.  Its  headwaters 
can  not  be  far  from  the  Noatak  or  from  the  headwaters  of  the  Kivalina,  which 
reaches  the  coast  south  of  Cape  Thompson. 

Between  Point  Hope  and  Cape  Lisburne  several  small  streams,  none  of  which  are 
over  10  miles  in  length,  rise  in  the  Lisburne  Hills  and  flow  westward  to  the  coast. 
Between  Cape  Lisburne  and  Corwin  Bluff  several  small  creeks  reach  the  coast,  which 
rise  in  the  Lisburne  Hills  and  flow  northward. 

East  of  Corwin  Bluff  three  larger  streams,  Thetis  Creek,  Pitmegea  River,  and 
Kukpowruk  River,  drain  the  region  north  of  the  Kukpuk  l)a8in.  Thetis  Creek 
empties  into  the  ocean  about  33  miles  east  of  Cape  Lisburne.  Except  for  about  a 
mile  at  its  mouth  it  is  not  navigable  even  by  canoe.  The  main  creek  cuts  across  the 
trend  of  the  ridges,  while  its  tributaries  flow  parallel  with  them,  their  courses  deter- 
mined by  bed-rock  structure.  It  rises  about  16  miles  from  the  (loast,  not  far  from 
the  headwaters  of  the  Ipewik. 

Pitmegea  River  enters  the  Arctic  a  half  mile  west  of  Cape  Sabine  and  about  40 
miles  east  of  Cape  Lisburne.  It  is  considerably  larger  than  Thetis  Ci^eek,  and,  like 
the  latter  stream,  it  has  a  lagoon  at  its  mouth,  which  extends  inland  for  some  dis- 
tance, but  except  in  time  of  freshet  it  is  hardly  navigable  for  c^inoes.  It  is  said  by 
natives  to  head  in  the  same  lake  as  the  north  fork  of  the  Kukpuk,  which  lies  south- 
east of  Cape  Sabiile  and  about  20  miles  inland.  From  its  source  the  course  of  the 
river  roughly  describes  a  semicircle,  flowing  first  northeast,  then  north,  then  north- 
west to  the  sea.  This  course  is  probably  determined  by  bed-rock  structure.  For 
some  distance  up  from  the  mouth  the  valley  is  reported  to  be  broad  and  filled  with 
gravels  and  ground  ice. 

Kukpowruk  River  flows  into  a  lagoon  which  l)egins  about  10  miles  northeast  of 
Cape  Beaufort  and  extends  along  the  coast  nearly  to  Point  Barrow.  This  river, 
like  the  others  of  the  region,  is  said  to  rise  near  Mount  Kelly,  from  which  point  it 
flows  northward  in  a  sinuous  course  to  its  mouth.  Native  maps  show  a  large  river, 
called  Utukok,  east  of  the  Cape  Lisburne  region,  which  rises  near  the  Noatak  and 
flows  north  to  the  Arctic,  near  Icy  Cape. 


a  Naval  explorations  in  Alaska,  U.  S.  Naval  Institute,  Annapolis,  1900,  pp.  66-77. 
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GEOLOGY    AND    COAL    OF    CAPE    LISBURNE    REGION. 


ROUTES  OF  TRAVEL. 

The  most  frequented  routes  of  travel  are  naturally  by  boat  along  the  coasts.  Two 
trails  overland  from  Point  Hope  to  Corwin  Bluff  were  shown  on  a  map  drawn  by 
natives.  One  of  these  follows  the  coast  line  northward  from  Point  Hope  and  crosses 
the  Lisburne  Hills  near  Wevok.  The  other  crosses  the  mountains  by  way  of  Kukpuk 
Canyon,  and  then  follows  up  a  northern  tributary,  which  heads  about  6  miles  south 
of  Corwin  Bluff. 

Winter  travel  between  Point  Barrow  and  Kotzebue  Sound  usually  leaves  the  coast 
at  Kukpowruk  or  Pitmegea  River,  and  reaches  the  coast  again  at  the  mouth  of  the 
Kivalina  River,  south  of  Cape  Thompson,  thereby  saving  considerable  distance. 

VV.  T.  Lopp,«  with  the  reindeer  herd  of  the  Point  Barrow  relief  expedition,  fol- 
lowed this  route  in  1898.  An  old  route  through  the  interior  from  Kotzebue  Sound  to 
Icy  Cape,  said  to  have  been  used  by  the  natives  in  years  past,  is  up  the  Noatak  and 
one  of  its  northern  tributaries  to  the  headwaters  of  the  Utukok,  which  flows  into 
the  sea  at  Icy  Cape.  ^ 

GEOLOGY. 
STRATIGRAPHY. 

The  rocks  of  the  Cape  Lisburne  region  are,  so  far  as  known,  all  sedimentary.  The 
bed  rocks  fall  naturally  into  two  groups— the  Paleozoic  and  Mesozoic — and  their  dis- 
tribution is  indicated  by  the  topography,  since  the  Paleozoic  rocks  produce  the  high 
relief  of  the  Lisburne  Hills  while  the  Mesozoic  rocks  underlie  the  region  of  low  relief 
which  lies  northeast  of  them.  Pleistocene  and  Recent  sediments  and  ground  ice 
form  a  third  group,  whose  greatest  area  is  found  in  the  Point  Hope  peninsula.  The 
distribution  of  the  various  formations  is  shown  on  the  geologic  map,  PI.  I.  The 
general  stratigraphic  relations  are  shown  in  the  following  tabular  statement: 

Tabular  statement  of  stratigraphy ^  Cape  Lisburne  region^  Alaska. 


Age. 

Formation 
name. 

Contact 
relations. 

Unconformity .. 
Unconformity  .. 

Thick- 
ness in 
feet. 

50+ 
50+ 

Lithologic  character. 

Recent  

Sands,  gravels,  etc. 

-----     - 

Pleistoeene 

Gravels,  silts,  talus,  and  ground 
ice. 

Lower  (^retaceou.s  ?. . . . 

Conformity 

10.000+ 

Sandstones    interbedded    with 

CV^rwin 

15,000+ 

shales.    Nonfossiliferous. 

UoDer  Jnrassic 

Unconformity 

Calcareous    and    carbonaceous 

shales  with  sandstones  and 
conglomerates  at  infrenuent 
intervals.  Many  coal  beds. 
Jurassic  plants.  No  marine 
fauna. 

Lower  ('HrVKiniferous, 
Mississippian. 

Lisburne 

Conformity 

Conformity 

Conformity? 

3.000+ 
1,000+ 

600+ 

a.  Massive  limestones  inter- 
stratified  with  white  cherts. 
Extensive  coral  and  bryozoan 
fauna. 

b.  Thinly  bedded  shales,  slates, 
cherts, and  limestones.  Fauna 
Includes  brachiopods,  trilo- 
bites,  cephalopods,  and  lamel- 
libranchs. 

c.  Thinly  bedded  black  shales, 
slates,  and  limestones.  Sev- 
eral coal  beds.  Lower  carbon- 
iferous flora.  Brachiopod  and 
coral  fauna. 

Devonian  ? 

2,000+ 

Calcareous    sandstones      and 

slates.    No  fossils  found. 

fi.Farvis,  \).  H.,  Kei>ort  of  the  cruise  of  the  U.  S.  revenue  cutter  Hear:  Treas.  Dept.  Doc.  No.  2101,  pp. 
67-08. 
ft  Jarvis,  D.  IL,  Report  of  the  cruise  of  the  U.  S.  revenue  cutter  Bear:  Treas.  Dept.  Doc.  No.  2101,  p.  72, 
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Probably  the  oldest  formation  of  the  region  coiuiste  of  heavy  calcareous  sand- 
Btonee  and  interbedded  calcareous  elates,  which  occur  on  the  weet  xide  oC  tlie  Lia- 
bume  Hills,  where  they  form  the  ma  cliffe  for  about  15  miles  north  of  Marryat 
Inlet,  and  are  exposed  for  about  10  miles  along  Kukpuk  River.  The  heavy  Mnd- 
Klones  range  in  thicbnees  from  1  to  10  feet  each,  while  the  slaty  bede  are  usually 
thinner.  The  masBive  membeni  often  present  schistoee  phaaes  and  contain  second- 
ary mica.  The  total  thickness  has  not  been  detennined,  though  it  is  certainly  not 
leea  than  1,000  feet. 

The  structure  consiste  of  a  serieH  of  broad,  open  folds,  whose  dips  rarely  exceed 
30°,  The  beds  being  massive,  the  strains  to  which  they  have  been  pubjected  have 
been  taken  up  in  two  seta  of  well-defined  joint  planes  in  the  harder  membem,  and  a 
slaty  cleavage  in  the  softer.  The  most  prominent  system  of  jointing  varies  in  strike 
from  S.  20"  W.  to  N.  50°  W.,  and  is  more  nearly  vertical  than  horizontal.  The 
other  set  of  joints  strikes  northeast  The  relation  of  jointing  in  the  harder  beds  to 
slaty  cleavage  in  the  softer  is  exposed  with  diagrammatic  clearness  at  the  high  cliffs 
called  the  Ears,  about  3  miles  Fouth  of  Cape  Dyi^r  (see  fig.  1), 


Plo.  L— sketch  of  di 


3f  jointing  and  cleavage  In  ja 


rocks  south  ol  Cape  Drsr. 


Calcite  and  quartz  veins  are  often  developed  along  the  joint  planes.  They  have 
been  prospected  in  some  instances,  but,  m  far  as  is  known,  have  yielded  no  traces  of 
gold  or  silver.  One  of  the  largest  seen,  a  calcite  vein  5  or  6  feet  thick  near  Point 
Hope,  has  furnished  material  which  was  burned  by  the  nativea  and  used  in  tanning. 

The  age  of  the  formation  ia  interred  from  its  relations  to  the  Carboniferoua  l)edB 
which  overlie  it  with  apparent  conformity,  though  no  direct  paleontologic  evidence 
could  be  obtaine<l.  It  ia  certainly  older  than  L<)wer  Carboniferous  and  is  tentatively 
placed  in  the  Devonian. 

The  Devonian  rocka  identified  in  other  parta  o(  Alaekao  are  widely  distributed, 
but  aeem  to  be  characterized  mainly  by  great  divergence  in  lithology,  and  none  of 
them  can  be  definitely  correlated  with  those  of  the  Cape  Li^bume  region.  In  the 
Seward  Peninsula,  160  miles  south  of  the  region,  there  is  an  exienpive  metaniorphic 
series  consisting  of  schiats  and  maaaive  limeatonea  which  is  shown  by  fossil  evidence 
to  be  mainly  of  Silurian  age.  In  the  western  extremity  of  the  peninsula  the  rocks 
of  this  series  give  place  to  a  series  of  slatea  which  are  in  contact  on  their  west  side 
with  Carboniferous  limestones  now  correlated  on  paleontologic  evidence  with  the 
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18      GEOLOGY  AND  COAL  OF  CAPE  LI8BURNE  REGION. 

Carboniferous  rocks  of  the  Cape  Lisbume  region. <>  These  slates,  although  univer- 
sally finer  grained  than  the  rocks  north  of  Marryat  Inlet,  bear  some  resemblance  to 
them  and  possibly  may  ultimately  be  correlated  with  them. 

In  the  Yukon  River  basin  a  widely  distributed  group  of  rocks  called  the  Rampart 
formation  has  been  assigned  to  the  Devonian.  The  rocks,  however,  consist  mainly 
of  volcanic  materials  with  interbedded  siliceous  limestones,  cherts,  and  slatee. '^ 
Specimens  of  some  of  these  rocks  collected  by  Prindle'J  in  the  Rampart  region 
seem  to  be  almost  identical  with  those  collected  near  Marryat  Inlet  by  the  writer, 
but  the  group  as  a  whole  bears  no  resemblance  to  the  sandstone  formation  near  Cape 
Lisbume. 

CARBONIFEROUS   ROCKS. 

The  Carboniferous  rocks  lie  east  of  the  area  of  sandstones  and  slates  just  described 
and  constitute  the  mass  of  the  Lisbume  Hills.  They  are  well  exposed  for  20  miles 
in  the  high  bluffs  along  the  coast  south  of  Cape  Lisbume,  for  several  miles  at  Cape 
Thompson,  and  in  the  canyon  of  Kukpuk  River,  which  flows  across  the  Lisbume 
Hills.  Their  inland  extension  has  not  been  determined,  though  they  are  pro  vision- 
ally  correlated  with  some  lithologically  similar  rocks  found  on  Colville  and  Anak- 
tuvuk  rivers^  300  miles  to  the  east. 

The  contact  of  these  rocks  with  the  supposed  Devonian  sandstones  and  slates  has 
been  observed  at  three  localities.  In  two  of  these  localities  situated  north  and  south 
the  relation  seems  to  be  conformable,  while  in  the  third,  2  miles  farther  south  of 
Cape  Dyer,  the  contact  is  a  well-defined  thrust  fault  with  the  sandstone  overlying 
(see  fig  2,  p.  19). 

As  shown  on  the  geologic  map,  PI.  I,  the  general  area  of  undifferentiated  Carbon- 
iferous, which  is  approximately  outlined,  though  its  inland  limit  has  not  been  deter- 
mined, includes  a  diversity  of  rocks.  Along  the  coast  where  the  observations  were 
in  more  detail  three  formations  are  differentiated,  as  follows:  (1)  A  lower  for- 
mation, consisting  of  slates,  shales,  and  limestones,  containing  several  coal  beds,  and 
yielding  Paleozoic  fossil  plants.  (2)  Overlying  the  coal-bearing  beds  are  black 
cherts,  slates,  shales,  and  chorty  limestones  containing  corals  and  bivalve  foj^jils, 
the  most  common  l>eing  several  8i)ocies  of  Ariciihpedeti.  (3)  Above  these  beds  is  a 
great  thickness  of  massive  limestones,  largely  made  up  of  coral  interl>e<lde(l  with 
massive  white  cherts. 

The  shaly  members  of  the  series  are  usually  intensely  crumpled  while  the  more 
massive  beds  present  broad  open  folds  complicatcHl  by  frei]uent  thrust  faults,  which 
make  the  stratigra[)hy  difficult  to  d(?cii)her. 

Lower  formatiou. — The  coal-bearing  formation,  which  is  the  lowest,  has  been 
identifiei^l  at  three  localities,  as  is  shown  on  the  geologic  map.  It  is  distinguished 
from  the  overlying  formation  by  the  presence  of  coal  beds  and  of  fossil  plants  in 
some  of  the  black  shales  and  clays.  It  is,  therefore,  essentially  a  fresh-water  de|X).sit. 
In  one  instance  marine  invertebrates  have  l^een  found  in  such  position  as  to  suggest 
a  ix>8sible  interlnnlding  of  marine  se<liments  with  the  fresh-water  deposits,  but  as  this 
relation  may  be  due  to  the  infolding  of  some  of  the  overlying  formations  it  can  not 
l)e  accepted  as  conclusive  evidence.  The  be<is  are  usually  thin  and  the  formation 
as  a  whole  is  softer  than  the  overlying  rocks.  For  this  reason  it  has  been  more 
deeply  eroded,  so  that  it  forms  the  bed  rock  of  the  indented  portions  of  the 
coast  and  determines  the  i>ositions  of  some  of  the  valleys. 
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Collier.  A.  J.,  Coal  resotin'es  of  the  Yukon:  Bull.  V.  S.  Geol.  Survey  No.  218,  pp.  15.  16. 

f  Prindle,  L.  M..  and  He.ss,  F.  L.,  The  Rampart  gold  placer  region:  Bull.  T.S.  Geol.  Survev  No.  280 
pp.  17  21. 

«'Schrader,  F.  C,  Reconn»if<sance  in  northern  Alawka:  Prof.  Paper  U.  S.  Geol.  Survey  No.  20.  1904 
pp.  62-€7. 
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The  Btnictnre  in  tnoet  caaee  connHtB  of  an  intricate  eyHtem  of  folding  with  faulting 
along  the  contact  with  the  underlying  and  overlying  formations.  On  the  Routh  side 
of  Cape  Dyer  the  coal-bearing  formation  seems  to  rest  conformably  on  the  Bandstones 
which  form  the  cape,  while  it  is  overthniet  by  the  same  sandstone  at  the  Ears,  about 
2  miles  south  of  Cape  Dyer  (sec  fig.  2).  Between  these  two  pointu  the  formation, 
which  IB  almost  continnously  exponed,  in  closely  folded,  aa  is  shown  in  fig.  3. 


Fio.  s.— Sectli 


Between  Cape  Lewis  and  Cape  Dyer  the  exposures  are  not  continuous,  but  the 
Btruiture  seems  to  be  more  simple.  The  formation  appears  t"  rest  conformably  on 
the  Devonian  {?)  sandstone  of  Cape  Dy»Tand  tt>  be  conformably  overlain  by  the 
marine  Carboniferous  fomi&tiuns  of  Ca]>e  I^ewis.  The  relation  of  the  coal-bearing 
fonnation  to  the  overlying  rocks,  ae  it  appeare  at  this  point,  is  shown  in  fig.  4. 


Four  miles  Houth  of  Cape  Lisburne  llio  foriuation  is  a^iu  exjKBsed.  It  in  clowly 
folded,  the  coal  l)e<ls  are  sheared,  and  the  inasxive  limestone  is  thrust  over  it  at  thi! 
tnntact,  as  is  shown  in  fig.  6, 

MiMle /ortnation. — The  middle  formation  of  the  Carboniferous  series  has  also  Ixvii 
identified  at  three  localities  along  the  coast.  It  consists  of  thinly  bedded  black 
slates,  shales,  cherts,  and  cherty  limestone^  and  is  distinguished  from  the  lower 
formation,  which  it  resembles  iu  general  appearance,  by  the  Hl)sence  oE  coal  ImhIh  or 
fossil  flora  of  any  kind,  and  from  the  upper  formation  of  the  series,  flrst  by  its  litlio- ' 
logic  character  and  second  by  its  fauna,  which  consists  priniipally  o(  brachiopods 
and  mollusks,  while  that  of  the  upper  consists  principally  of  corals.     In  general  the 
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tonn&tion  u  border  thnn  the  coal-bearing  formation,  and  for  thia  reaaon  the  topog- 
raphy produced  by  it  ie  more  nigged.  Like  the  ooal-hcaiing  formation  it  ia  rather 
intenBely  folileil,  and  faulting  ha8  iiBually  occurred  along  iff  contacts  with  the  ram^ 
aive  limestonM  which  overlie  it  At  the  locality  Eionth  of  Cape  LewiH  it  eeema  to 
rest  conformably  on  the  uoal-beoring  formation  and  to  be  overlain  conformably  by 


e  I  ut^tone  bm  h  el    wn      flg  4     It49  th    hneee  here  is  eHtim«t«d  at  ftbout 
1,000  feet      At  a  p«     t  4  m  Ira  norti   of  Cape  l>fw  s  ti  e  moiwive  limestone  aftain 
apptvrs  to  overlie  it  confomiahl}-,  but  the  roat-bearing  formation  ie  not  expoHed. 
Ahont  2  miles  eaet  of  Cape  hUbume  these  nxka  outcrop  in  a  belt  about  2  milefl 


wide  extending  foiitheaHt  to  the  limit  of  thin  iiivivtigation.  The  maneivc  limestone 
which  tiiriiw  tin-  cliffB  at  CaiHt  Listinrno  »eeniH  tii  ovi-rliu  them,  but  along  the  ]KK>rl y 
e.xpciMHl  I'ontHcl  there  Ik  lireiviation  and  othi^r  evidences  "f  faulting.  Thi"  i?latf  and 
I'hert  an'a  hero  ih  marked  liy  low  hilhi  and  valleys,  above  which  the  masBive  lime- 
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stone  mountains  rise  abruptly  to  an  elevation  of  abf  ut  1,000  feet.  The  base  of  this 
mountain  extends  in  a  nearly  straight  line,  which  suggests  a  fault  escarpment.  In 
this  area  the  pinuous  outcrops  of  the  cherty  beds  (see  fig.  6) ,  which  can  be  traced  for 
considerable  distances,  indicate  that  the  formation  is  intensely  crumpled  and  proba- 
bly closely  folded. 

LiMmrne  formation, — The  upper  member  of  this  series  was  called  the  Lisbume^ 
formation  by  Schrader,  who  correlated  it  with  the  massive  limestones  at  the  head  of 
Anaktuvuk  River.  It  is  typically  exposed  near  Cai)e  Lisburne,  from  which  it  takes 
its  name,  but  it  is  also  well  exposed  at  many  other  localities  along  the  coast  and 
inland,  since  it  is  the  thickest  as  well  as  the  hardest  formation  of  the  series  and  its 
outcrops  form  the  highest  elevations  of  the  Lisburne  Hills.  The  formation  consists 
of  massive  thick-bedded  limestones,  massive  white  cherts,  and  o<*(*asional  thinner 
l)eds  of  black  slate  or  shale,  and  is  distinguisheil  from  the  underlying  Carbon ifen>us 
formations  by  its  lithologic  character  and  its  fauna,  which  consists  mainly  of  corals. 
The  contact  relation  of  the  upper  to  the  middle  formation  of  the  series  is  conformable 
in  an  exposure  south  of  Cape  I^wis,  as  is  shown  in  fig.  4,  but  in  most  of  the  other 
places  where  the  contact  is  exposed^aulting  has  occurred.  The  thickness  exposed 
at  Cape  Lewis  and  also  south  of  Cape  Lisburne  can  not  be  regardeil  as  less  than 
2,000  feet  and  may  be  much  greater.  Owing  to  the  complicated  structure  and  the 
hastiness  of  the  field  examination  an  exact  determination  of  the  thickness  exposeil 
was  impossible.  The  structure  consists  of  open  folds  and  thrust  faults.  The  intense 
folding  which  characterizes  the  two  underlying  formations  is  wanting.  Fault  breccia 
with  interstitial  calcite  occurs  near  Cape  Lisburne.     It  resembles  coarse-graineil  por- 


':M'    ^ 


o 
Fig.  7.— Sketch  of  the  Hection  exposed  in  the  (rlifTn  at  Cape  Thompson. 

phyry,  for  which  it  has  probably  been  mistaken,  and  perhaps  has  given  rise  to  the 
reports  of  porphyry  dikes  near  Cape  Lisburne.  On  the  north  side  of  Cape  Lisburne 
and  also  at  Cape  Lewis  the  limestone  weathers  into  jagged  pinnacles,  which  are 
shown  in  PI.  Ill,  j4. 

At  Cape  Thompson,  a  locality  35  miles  southeast  of  Point  Hope,  not  visite^l  by  the 
writer,  the  presence  of  the  upper  two  of  these  formations  is  indicated  by  fossils  * 
which  have  been  collected  by  other  expeditions  while  the  coal-l)earing  fonnation  is 
reportetl  by  prospectors  and  other  residents  of  the  region.  The  geologic  section 
exposed  in  the  cliffs  was  sketched  from  the  dw^k  of  the  steamship  Corwin  at  a  dis- 
tance of  about  3  miles,  and  is  shown  in  fig.  7.  The  arch  in  the  center  of  fig.  7, 
which  is  called  ''Agate  Rock,"  is  shown  in  greater  detail  in  a  jthotograph,  PI.  IV, 
A  J  for  which  the  writer  is  indebted  to  Doctor  Call,  surgeon  of  the  United  States 
revenue  cutter  Thetis. 

A  geologic  section  included  in  the  notes  of  Messrs.  Belcher  and  Collie  <*  of  the 
Beechey  expedition  shows  a  relation  of  the  two  upper  formations  similar  to  that 
oI)serve<l  in  several  places  near  Cape  Lisburne.  The  CH'Currence  of  the  rocks  along 
Kukpuk  River  is  indicated  by  abundant  fossils  found  in  the  gravels,  though  the 
writer  did  not  ascend  the  river  far  enough  to  find  the  rocks  in  ))lace. 

aSchrader,  F.  C,  op.  cit.,  pp.  G2-67. 

bSchuchert,  Charles,  Report  on  Paleozoic  fossils  from  Alaska:  Seventeenth  Ann.  Rept.  IT.  S.  Geol. 
Survey,  pt.  1. 1896,  pp.  89ft-899. 

Girty,  Geo.  H..  Report  on  fossil  invertebrates  collected  by  the  Collier  party  in  the  Cape  Lisburne 
region,  Alaska:  pp.  22-26  of  this  bulletin. 

Hyatt,  Alpheus,  Report  on  the  Mesozoic  fossils:  Seventeenth  Ann.  Rept.  U.  8.  Geol.  Survey,  pt.  1, 
1896.  p.  907. 

'Zoology  of  Captain  Beechey's  voyage.  London,  Bohm.  1839.  p.  173. 
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Several  collections  of  foseils,  made  from  these  rocks  as  exposed  at  Capes  Lisbame 
and  Thompson  previous  to  1904,  have  given  rise  to  various  opinions  as  to  their 
geologic  age.  The  fossils  collected  from  Cape  Thompson  by  Belcher  and  Collie  were 
determined  by  Professor  Buckland  <*  as  Carboniferous)  similar  to  the  limestone  of 
Derbyshire. 

The  collections  of  Fisher  and  Kupreanoff  from  Cape  Lisbume  were  regarded  by 
Grewingk  ^  as  in  part  Upper  Silurian.     A  collection  made  by  Dumars  and  Maddren 
in  1900  was  r^arded  by  Schuchert  as  of  Middle  Devonian  age.<J    A  small  collection, 
of  fossil  plants  from  the  same  locality  was  regarded  by  David  White''  as  indicating 
either  an  Upper  Devonian  or  Lower  Carboniferous  age. 

A  large  collection  of  fossils,  including  both  plants  and  invertebrates,  from  the 
various  formations  described  alx)ve  was  made  in  the  course  of  the  present  investiga- 
tion and  may  be  regarded  as  conclusive  evidence  that  the  whole  series,  including  the 
three  formations  described,  is  Ix)wer  Carboniferous  and  should  Ix;  correlateti  with 
the  Mississippian  series  of  the  Carboniferous  system.  Reports  on  these  collections 
were  made  by  David  White  and  George  H,  Girty,  and  are  subjoined. 

Report  on  Fossil  plants. 


BY  DAVID  WHITE. 


The  material,  eonsisting almost  exclusively  of  dark,  gnarly,  and  slightly  micaceous  Are  clay,  comes 
under  two  field  labels  and  comprises  fragments  of  the  following-named  plants: 

Lot  S5I>3,  one-half  mile  antdh  of  Cape  Dyer;  field  number,  U  A  C  S3. 


Sphenopteris  frigida  Hr. 
Calamarian  fragment  ( Asterophyllites  7). 
Lepidodendron  spclsbeigense  Nath. 
LepidostroboB  n.  sp. 


Stigmaria  verrucosa  (Mart.)  Mill. 
Samaropsis  spetsbergensis (Ur.)  Nath.?  (obscure 
example). 


Lot  $551,.    Coal  bed  1  \  mUet  Bottth  of  Cape  Leudf;  field  number,  i  AC25. 


Oodonophyton  8p. 

Dictyoxylon  sp. 

Lepidodendron  herri  Nalh. 

L.  veltheimianum  ucuminatum  (ioepp. 

BarinophytoH  8p.? 


Stigmaria  vemicosft  (Mart.)  Mill. 

AnnulHria?sp. 

Feni  rhachis,  fragments. 

Problematiral  Impression. 


These  fossil  plants  are  evidently  of  Carboniferous  age.  Owing  to  the  marked  scarcity  of  Alic^ite 
elements  the  testimony  of  the  collection  is  Ic.ms  dire<'t  as  to  preebH.'  age  than  might  otlierwise  )>e  the 
case.  However,  frt)ni  the  evidence  in  hand  I  am  forced  to  conclude  that  the  plant-l>earing  tcrraiie 
is  Mississippian,  and  it  apr>earH  probable  that  it  is  referable  to  the  lowerportion  of  the  Mississippi  an. 
The  flora,  especially  that  of  lot  35.>1.  is  very  closely  related  to  that  from  Bell  Sound  and  KlasM-Billen 
Bay  in  8pitzbergen.    It  seems  to  be  slightly  younger  than  the  Ursa  flora. 


Report  on  Fossil  Invertebrates. 


BY  (iKORGE  H.  GIRTY. 


The  Carboniferous  faunas  of  Ala.ska  are  diiTcrent  from  those  of  central  and  eastern  United  States, 
and  c()mf»rise  either  new  species  or  ones  d(?scribed  in  more  or  less  casual  pajK*rs  ui>on  Russian  or 
Asiatic  paleontology.  The  paleontologist,  therefore,  labors  un<ler  some  difticulty  in  rejwrting  upon 
such  collections,  since  it  is  not  only  often  imi>ossible  to  give  lijsts  with  specific  determinations,  but 
even  faunal  comimri.sons  and  correlations  are  attended  with  uneertainty. 

The  following  lists  embrace  the  species  which  have  been  dis<"riminatcd  at  the  different  station.s 
where  collections  were  made: 


o Schuchert,  (Charles.  Report  on  Paleozoic  fossils  from  Alaska:  Seventeenth  Ann.  Rept.  V.  8.  Geol. 
Survev.  pt.  1.  pp.  89!v-9(K).     Zoologv  of  Captain  Beechey's  voyage.  London.  Bohn,  1839.  pp.  171-17-4. 
''Op.  cil.  pp.,  89.H-«HX). 

«•  Schrader,  F.  C..  Re<'()n!iai.Ksance  in  northern  Alaska:  I*rof.  Paper  C  S.  Ge<jl.  Survey  No.  20, 1904,  p.  66. 
''Schrader,  F.  C,  op.  eit.,  p.  114. 
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Syringopora  sp.  a. 
lithostrotion  sp.  a  var. 
LithoBtrotion  sp.  b. 
Lithostrotion  jimceum. 


Spon^ro  ? 


Zaphreiitis  sp. 
Productdla  sp. 
Marti  nia  sp. 
Retlcularia  sp. 


ProductixH  ?  sp. 
Produc"t«'lla  ?  np. 


Aviculopecten,  Meveral  sp 


Lithostrotion  sp.  a  ? 


SttUum  tt  AC  1U,5  mikx  $oi^heaat  of  Cape  Litbume. 

Lithostrotion  portlocki  var. 
Lonsdaleia  ?  sp.  a. 
Diphyphyllom  sp.  a. 
Cleiothyris  aff.  C.  roissyi. 

Slaiion  UAC15,U  fnilet  mmtheasl  of  Wevok. 

I  Aviculopecten  2  sp. 

Station  U  A  C16,t  miles  southeast  of  Wevok. 

Aviculopecten  ?  sp. 
Euomphalus  sp. 
Ostracod. 
Proetus  Hp. 

Station  UAC17,S  miles  southeast  of  HVfoib. 

Dentalium  ?  sp. 
Qoniatites  sp. 

Station  U  A  C  lA,  3i  miles  southeatft  of  Wevok. 

I  Nucula?8p. 

Station  i  A  C 19,  3|  miles  south-southeast  of  Wevok. 

I  Lithostrotion  portlocki. 

StoJtioti  U  A  Cet.S  miles  east-southeast  from  Wevok, 

Aviculopecten  sp. 

StcUion  U  A  Cti,  S  miles  southeast  of  Cape  Leuris. 


Zaphrentis  sp.  a. 
Lithostrotion  portlocki  var. 
Leptsna  rhomboidalis. 
Productus,  semireticulatus  group. 


Spirifer  aff.  S.  mosquensis. 
Reticularia  aff.  R.  lineata. 
Cypricardinia  7  sp. 
Sphenotus  ?  sp. 


Zaphrentis  sp.  a. 
Cystophyllum  ?  sp. 
Lithostrotion  portlocki  var. 


Syringopora  ?  sp.  c. 
Lithostrotion  sp.  a. 
Lithostrotion  sp.  c. 
Lithostrotion  junceum. 


Zaphrentis  sp.  a. 
Lithostrotion  sp.  b. 
Lithostrotion  irregulare. 


Station  UA  Cf7,2\  miles  south  qf  Cape  Lewis. 

Diphyphyllum  sp.  b  7 
Productus,  punctatuH  group. 
Productus  sp.  b. 

Station  U  A  CtH,t  miles  east  of  Cape  Ijcwis. 

Lithostrotion  irregulare. 
Crinoidal  fragmentH. 
Spirifer  aff.  S.  mosquensis. 


iStcUton  J^  A  Cty,  1  mile  east  of  Cape  Lewis. 

Diphyphyllum  sp.  a. 

Fenestella  sp. 

Spirifer  aff.  S.  mosquensis. 


StcUion  U  A  C  55,  15  miles  southeast  from  Cape  Chibukak,  St.  Latorence  Island. 

Aviculopecten  sp.     (Same  at  4  A  C  18.) 

Nation  It  A  C81,  U  miles  southeast  from  Wevok. 
Aviculopecten  sp. 

Stalitm  U  A  Wt7,  U  miles  east-southeast  from  Oa]>e  Lisbume. 


Syringopora  sp.  a. 
Syringopora  sp.  b. 
Lithostrotion  sp.  a  var. 
Lithostrotion  sp.  c. 
.Lithostrotion  portlocki  7 
Lithostrotion  irregulare. 
Lithoetrotion  7  sp.  ind. 


Zaphrentis  sp.  a. 

Small  ind.  corals. 

Productus,  semireticulatus  group. 

Productus,  punctatus  group. 

Productus  sp.  b. 

Rhynchonella  sp. 
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ZaphiCDUn  sp.  *. 

LlthdHrotlon  ]unc«um. 
IJtboMrollon  portlDckl. 
Syringopora  ep.  a. 


Av1culop«oteii  sp. 
I  Belleraphon  Tap. 


0,  cobbUtloaf  iu  rretk  ea 


\te  touih  qf  Cape  LewU, 


l>rDductu^  nemlrc 

iculaliu  group. 

ProdQctua,  puncta 

t™  group. 

Bplrlfer  aJT.  g,  muKiuensU 

iHmt  i  A  WM.  aouih  ttope  qf  Cape  LeMrit  Mountain. 
I  LilhoBlTotlon  Irregiilare. 

SUilim  4  A  WS7,  t  mOti  iwriA  qf  Cape  Ixvi$. 

FuiifslHlnsevcfBlsp. 
Itliomlioimta  N]:, 
Spirillar  air.  8.  moiiqueDilB 
Cleiothyris  bit.  c.  roiwyr. 


I  Cleinlhyrisan,  C.  rolmyl. 
ilfi  vitrth  qf  i'apr  LfieU. 
I  Llth(Htrolluii  IrreKiilare. 

ilti  iinrt*  0/  Cai<e  IavH. 


Avirulopcctili  Hp. 
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Mr.  Collier  tells  me  that  the  stratigraphic  relatlona  of  the  beds  are  best  shown  at  Cape  Lewis,  and 
that  in  this  region  two  formations  can  T>e  discriminated,  a  massive  limestone  overlying  a  series  of 
thin  limestones,  shaly  beds,  and  coals.  If  the  occurrence  of  fossils  at  this  point  be  used  as  a  tempo- 
rary atandard,  it  appears  that  two  more  or  less  different  faunas  arc  presented,  that  from  the  massive 
llmeitone  (represented  in  lots  4  A  C  28, 4  A  W  36, 4  A  W  37, 4  A  W  40,  and  4  A  W  44),  consisting  chiefly 
of  corals  belonging  to  the  genera  LUhottrotion,  Diphyphyllum,  ZaphreiUi*,  and  Syringopora,  and  that 
from  the  thinner  beds  (shown  in  lots  4  A  C  22,  4  A  C  27.  4  A  W  35,  and  4  A  W  39)  containing  a  more 
or  less  abundant  representation  of  corals,  but  with  numerous  brachiopods  and  other  forms.  It 
should  be  remarked,  however,  that  the  corals  of  the  soft  beds  are  essentially  the  same  as  those  of  the 
massive  limestone,  while  the  brachiopods  of  the  latter  are  essentially  those  of  the  soft  beds,  so  that 
the  two  faunas  are  closely  related. 

As  to  the  geologic  age  of  these  faunas  I  feel  little  hesitation  in  referring  them  to  the  Lower  Carbon- 
iferous. The  presence  of  Producti  of  the  punctatua  and  smiiretindntus  groups,  and  the  abundance  of 
the  genus  L^^Aosfrofton  clearly  determine  the  horizon  as  post-Devonian.  The  genua  LUhogtrotion  is 
especially  characteristic  of  the  Lower  Carboniferous,  and  in  the  Alaskan  fauna  occur  several  forms 
seemingly  identical  with  species  found  in  the  Mountain  limestone  of  England  and  the  Pnxiuctu$ 
giganietu  zone  of  European  Russia.  The  age,  therefore,  even  of  the  heavy  limestone,  can  safely  be 
called  Lower,  instead  of  Upper.  Carboniferous.  LithotArotion  occurs  in  the  underlying  tliin  beds  as 
well,  and  because  these  contain  the  species  I^rptsnw,  rhomiMuialU,  whose  range  in  the  Mississippi 
Valley  terminatea  with  the  Burlington  epoch,  I  would  be  disposed  to  assign  the  beds  of  this  division 
to  a  position  low  down  in  the  Mississippian  series. 

An  earlier  collection  from  the  same  region,  obtained  through  Mr.  Schrader,  was  identified  by  Mr. 
Schuchert  as  Devonian ;  but  since  examining  the  later  collections  he  agrees  with  my  determination 
as  Carboniferous.    The  earlier  collection  contains  the  following  species : 


Zaphrentis  sp.  a  ? 
Zaphrentis  sp.  b. 
Syringopora  sp.  a. 
Syringopora  sp.  b. 
Syringopora  sp.  c. 
Lithostrotion  sp.  a. 
Lithostrotion  sp.  d  var. 


Lithostrotion  portlocki. 
Lithostrotion  irregulare. 
Lithostrotion  junceum. 
Diphyphyllum  sp.  b. 
Diphyphyllum  sp.  c. 
Lonsdaleia  sp.  a. 


And  it  is  clear  that  if  the  faunal  distinctions  indicated  by  the  more  recent  specimens  hold  good 
the  fauna  is  unquestionably  that  of  the  massive  limestone,  rather  than  of  the  underlying  softer, 
aeries. 

In  the  vicinity  of  Cape  Lisbume  itself  a  group  of  collections  was  made  which  clearly  represents 
the  same  horizon  as  that  from  which  the  Cape  Lewis  faunas  were  obtained.  Here  belong  the  follow- 
ing:  4  A  C 14.  4  A  C19,  4  A  W  27, 4  A  W  29,  4  A  W  44,  and  4  A  W  46.  Several  of  these  clearly  represent 
the  fauna  of  the  massive  limestone.  In  one  or  two  instances  there  may  be  some  question  as  to 
whether  the  faunas  of  the  softer  sc>ries  are  not  represented. 

In  this  same  region  a  series  of  collections  was  obtained,  representing  a  fauna  not  yet  collected  at 
Cajpe  Lewis.  In  this  group  belong  the  following  lots :  Southeast  of  Wevok,  4  A  C  16, 4  A  C  18, 4  A  C  21. 
4  A  C  81,  4  A  W  34,  4  A  W  38,  and  4  A  W  46.  This  fauna  comprises  little  besides  pectinoid  shells,  of 
which  four  or  five  speclfs  are  present.  It  has  been  treated  rather  cursorily,  because  pectinoids  are 
not  good  for  correlation  and  age  determination,  since  the  numl>er  of  species  described  is  very 
^reat  and  It  is  seldom  possible  among  Paleozic  specimens  to  be  really  certain  of  the  true  generic 
position.  I  may  say,  however,  that  the  types  represented  are  such  as  are  found  in  the  United  States 
in  the  Devonian  ai\d  Lower  Carboniferous.  As  the  strata  from  which  the  present  material  was 
obtained,  at  one  place  at  least,  appear  to  be  implicated  with  the  softer  beds  near  Cape  Lewis,  this 
horizon  can  pretty  safely  be  assigned  to  a  place  eaily  in  the  Lower  Carboniferous.  I  may  add  that 
it  is  not  uncommon  to  find  bands  filled  with  shells  of  the  Fcctni  group  to  the  exclusion  of  almost 
every  other  type.  In  the  present  case  at  some  points  were  found  in  association  a  small  smooth  shell 
and  a  large  vaulted  one  with  radial  ribs,  similar  to  Pararca,  the  generic  position  of  neither  of  which 
has  been  ascertained. 

A  small  collection  made  several  years  ago  at  Cape  Thompson  (at  one  time  identified  as  Mesozoic),a 
and  a  specimen  from  St.  Lawrence  Island  (4  A  C  63).  though  rather  scanty  evidence,  as  they  show 
what  apparently  is  the  same  species  in  the  same  sort  of  matrix,  can  with  a  good  degree  of  probability 
be  correlated  with  the  beds  about  Cape  Lisbume. 

In  addition  to  the  faunal  groups  already  discriminated,  four  .species  stand  more  or  less  clearly 
apart,  although  not  connected  with  one  another.  They  are  4  A  C 16,  4  A  C17,  4  A  W  30,  and  4  A  W  32 
These,  I  understand,  are  stratigraphically  related  to  the  softer  beds  of  the  Cape  Lewis  section,  and 
there  is  nothing  in  the  faunas  to  contradict  such  an  assignment. 

The  corals  which  constitute  so  large  a  portion  of  the  faunas  in  these  collections  have  been  studied 
with  considerable  care,  but  as  they  are  a  difficult  group,  and  as  they  can  not  be  satisfactorily  deter- 


a  Hyatt,  Alpheus,  Report  on  Mesozoic  fossils:  Seventeenth  Ann.  Rept.  U.  S.  Oeol.  Survey,  pt.  1, 
1896,  p.  907.    ^ 
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mined  without  the  preparation  of  thin  sections,  my  identifications  must  be  considered  to  be  of  a 
somewliat  preliminary  character. 

Every  large  collection  of  well-preserved  fossils  serves  as  a  means  of  grouping  together  collections 
smaller  in  scope  and  those  in  which  the  preservation  is  inferior.  Besides  the  material  immediately 
referred  to  me  a  considerable  number  of  collections  were  examined  in  order  to  ascertain  if  possible 
the  distribution  of  the  Cape  Lisbume  iaimas.  One  of  the  best  instances,  and  one  with  which  I  was 
already  familiar,  is  an  excellent  collection  made  by  Mr.  Fred  E.  Wright  on  North  Pasnge  Peninsula, 
South  lyoukeen  Cove,  Chichagof  Island.  Another  collection  was  that  made  by  Mr.  Collier  in  1908 
near  Cape  Mountain  (3  .\  C 136). «  These  fossils  have  been  so  altered  that  the  absolute  identificatioB 
of  the  species  is  in  most  cases  impossible,  but  I  feel  little  doubt  that  the  horison  will  prove  to  be 
that  of  the  Lisbume  group.  Yery  probably  the  same  fauna  was  collected  by  Mr.  Schrader  b  on  John 
and  Anaktuvuk  rivers  (lots  455,  4%,  498,  499, 501, 523,  524.  and  633),  and  also  from  pebbles  in  Chandlar 
River  (lots  2,  5,  and  22).  It  isalso suggested  that  the  collections,  1  A  C  73,  3  A  H  51, and  3  A  H  103  may 
belong  to  the  name  fauna,  but  the  suggestion  is  made  only  tentatively,  for  the  evidence  is  imperfect. 

Other  Cnrboriiferous  areas  in  Aluska. — The  rocks  of  the  Carboniferous  system,  includ- 
ing itfl  three  more  important  divisions,  are  extensively  representetl  in  other  districts 
of  Alaska,  where  they  are  usually  characterized  by  more  or  less  massive  limestones 
interbedded  with  other  marine  seilimente.  Except  in  the  Cape  Lisburne  region,  no 
fresh-water  or  coal-bearing  l>eds  have  been  definitely  assigned  to  the  Lower  Carbon- 
iferous, nor,  with  this  exception,  have  Carboniferous  coal  beds  of  economic  value 
been  found  in  America  west  of  the  one  hundred  and  eightieth  meridian.  Rocks 
assigned  to  the  Mississippian  series  occur  at  only  a  few  widely  scattered  loc^alities 
outside  of  the  Cape  Lisburne  region.  On  the  headwaters  of  John  and  Anaktuvuk 
rivers,  about  400  miles  east  of  Cape  Lisburne,  two  Carboniferous  formations,  the 
Lisbume  and  the  Fickett,  comprising  a  thickness  of  several  thousand  feet,  have 
been  identified,  c  The  Fickett,  however,  is  a  very  ill-defined  subdivision,  including 
both  metamorphic  and  unaltered  rocks.  Of  these  the  Lisburne  formation  can  be 
definitely  correlated  with  the  formation  of  the  same  name  in  the  Cape  Lisbume 
region,  while  the  Fickett  group  may  in  part  represent  a  younger  horizon,  since  from 
the  evidence  in  hand  it  can  not  now  be  correlated  with  either  of  the  formations 
descrilxKi  above. 

At  the  western  extremity  of  Seward  Peninsula  near  Cape  Prince  of  Wales  there 
are  some  highly  crystallized  limestones  and  interl)edded  slates  which  may  ho  cor- 
relatiMi  with  a  reasonable  degree  of  certainty  with  the  Lisburne  limestones,''  and  on 
St.  Lawrence  Islan<l  Carboniferous  rocks  of  the  formation  iniinediatelv  below  the 
Lisburne  are  pro])ab]y  represented,  since  drift  material  c(mtaining  fossils  of  this 
horizon  hits  been  obtainexl  by  the  writer  on  the  island  at  some  distance  from  the 
sea,  though  the  rocks  in  place  have  not  yet  l^en  located. 

Fossils  of  the  Lisburne  horizon  were  also  obtained  last  summer  on  Chichagof 
Island,  southeastern  Alaska'',  from  a  limestone  formation  which  is  so  intensely 
folded  that  its  stratigraphic  relations  to  the  Upi)er  Carboniferous,  which  is  also  rep- 
resented,  could  not  be  determined. 

The  Carboniferous  rocks  of  the  Yukon  basin  are  apparently  all  younger  than  the 
Mississippian.  In  this  province  Carboniferous  fossils  (probably  Pennsylvanian) 
occur  on  the  Yukon  a  short  distance  below  Eagle.'*  and  in  a  limestone  area  south  of 
the  Yukon  Flats.  ^ 


a  Collier.  A.  J.,  Tin  (leiK)siUM  of  the  York  region,  Alaska:  Hull.  V.  S.  Geol.  Survey  No.  229.  1904,  p.  14. 

^  Schrader,  F.  C.  ReconnaissHnee  in  northern  Alaska  in  1901:  Prof.  Paper  T.  8.  Geol.  Survey  No.  '20, 
19(M,  pp.  04-05. 
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The  Permian  series  is  represented  by  massive  limestones  and  other  sediments^ 
near  Nation  River  on  the  Yukon,  and  a* similar  formation  has  been  identified  on  the 
upper  basin  of  White  River.  ^ 

An  Upper  Carboniferous  series  in  the  northern  part  of  the  Copper  River  basin 
oonsistsof  a  medium  to  heavy-bedde<i  limestone,  which  may  represent  a  basal  portion 
of  a  calcareous  terrane  that  continues  upwanl  to  the  horizon  of  the  Permian  beds.  ^^ 

In  southeastern  Alaska  and  adjacent  parts  of  British  Columbia  massive  crystalline 
limestones,  which  have  l)een  referred  to  the  Carboniferous  in  general  and  whose 
stratigraphic  relations  are  difficult  to  decipher,  are  widely  distributed. ^^ 

None,  of  the  Carboniferous  formations  younger  than  Mississippian  occur  in  the 
Cape  Lisbume  region,  though  if  the  assignment  of  a  part  of  Schrailer's  Fickett 
gproup  to  an  upper  horizon  is  correct  they  may  In?  reasonably  expei^ted  at  points 
farther  inland  and  their  absence  along  the  coast  may  l^e  attributed  to  erosion. 

KESOZOIO  F0RKATI0N8. 

The  Mesozoic  rocks  underlie  the  Arctic  Slope  region  northeast  of  the  Lisbume 
Hills.  They  can  usually  be  readily  distinguished  by  lithologic  characters  from  the 
Paleozoic  rocks,  since  they  consist  of  practically  unaltered  sandstones,  conglom- 
erates, and  shales  and  contain  no  beds  of  limestone  or  chert.  Two  formations,  of 
which  the  older  is  coal  bearing  while  the  younger  is  destitute  not  only  of  coal  but  of 
foflsils,  have  been  recognized.     (See  geologic  map.  PL  I.) 

CORWIN    FORMATION. 

The  older  of  the  Mesozoic  formations,  which  takes  its  name  from  Corwin  Bluff 
and  the  coal  mines  there  located,  is  best  exposed  on  the  coast  at  a  point  2()  miles 
east  of  Cape  Lisburne  and  thence  extends  northeastward  to  (vape  Beaufort,  a  distance 
of  40  miles,  which  is  the  limit  of  this  investigation.  It  is  known  to  occur  again 
near  Wainwright  Inlet «  100  miles  beyond  Cape  Beaufort,  and  there  is  some  reason 
for  the  belief  that  it  is  continuous  to  that  point.  The  southern  boundary  of  the 
formation,  as  shown  on  the  geologic  map,  extends  in  a  southeasterly  dire<;tiou  from 
the  coast  for  about  12  miles,  where  it  turns  to  the  south  as  shown.  Beyond  this  the 
inland  extension  of  the  formation  has  not  Ix^en  determined,  though  statements 
made  by  explorers  and  prospectors  seem  to  indicate  a  probability  of  its  m^ctirring  on 
the  headwaters  of  the  Chipp  and  in  the  upper  ("olville  basin,  200  miles  east  of  the 
type  locality  at  Corwin  Bluff. 

No  contact  between  the  Corwin  fonnation  and  the  Carboniferous  rocks  described 
occurs  within  the  limits  of  the  area  under  investigation,  though  an  unc(mformity  is 
evident  from  certain  beds  of  conglomerate  containing  pebbles  derived  from  the 
Carboniferous.  Lithologically  the  formation  consists  of  rather  thinly  bedded  shales, 
sandstones,  conglomerates,  and  coal  be<ls.  Fossil  plants  occur  in  the  shales  wherever 
they  have  l)een  closely  examined.  The  shales  which  comprise  the  greater  part  of 
the  formation  vary  in  composition  from  greenish-brown  calcareous  to  black  carbona- 
ceoos  beds  and  in  texture  from  mudstones  to  fine-graintnl  sandy  shales.  The  sand- 
Sftones  which  occur  at  infrecjuent  intervals  through  the  formation,  in  beds  usually 
less  than  10  feet  thick,  are  easily  traceable  over  eroded  areas,  since  their  outcrojw 
rise  in  relief  above  the  surrounding  shales. 
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Oeol.  Survey,  pt.  2, 1900,  p.  359. 
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The  conglomerates  are  made  up  mainly  of  quartz  and  chert  pebbles  from  one-half 
inch  to  4  inches  in  diameter.  The  most  definite  bed  of  this  kind,  which  is  about  15 
feet  in  thickness  and  reaches  the  coast  at  Corwin  Bluff,  forms  a  prominent  ridge  from 
100  to  200  feet  high.  Its  seaward  end  is  shown  in  the  photograph,  PI.  II,  B,  Thb 
ridge,  with  the  conglomerate  of  which  it  is  composed,  haa  been  traced  continuously 
to  the  southeast  for  about  15  miles  (see  Pi.  VII).  Since  it  extends  in  a  nearly 
straight  line  and  is  not  deeply  covered  by  tundra  growths,  it  is  the  usual  route  fol- 
lowed by  the  natives  in  traveling  overland  from  Corwin  Bluff  to  Pitmegea  and  Kuk- 
powruk  rivers,  and  is  almost  invariably  indicated  on  maps  drawn  by  them.  On 
account  of  its  persistence  and  the  ease  with  which  it  can  be  traced  and  identified 
this  conglomerate  l>ed  offers  a  definite  key  to  the  structure  of  the  formation  over  a 
large  area  and  indicates  the  absence  of  any  extensive  faults  in  the  portion  of  the  field 
shown  on  the  map  (PI.  VII). 

The  structure  of  the  Corwin  formation  in  general  consists  of  several  broad  synclines 
and  anticlines,  as  is  shown  on  the  geologic  map  and  section,  PI.  I.  There  is  no  evi- 
dence of  faulting  other  than  minor  shearing  movements  parallel  with  the  bedding 
planes. 

The  thickness  of  the  strata  exposed  along  the  coast  near  Corwin  Bluff  is  not  less 
than  15,000  feet,  as  is  shown  in  the  stratigraphic  column,  PI.  IX,  though  the  l>a8e  of 
the  formation  is  probably  not  shown.  The  formation  throughout  presents  very  little 
variation  in  lithologic  character  beyond  the  fact  that  in  some  portions  of  the  section 
the  shales  are  more  carbonaceous  while  in  others  they  are  more  calcareous.  Through- 
out the  section  there  is  nearly  the  same  proportion  of  sandy  beds. 

The  conglomerate  bed  which  terminates  in  Corwin  Bluff  seems  to  possess  more 
distinct  individuality  than  any  other  stratum  examined,  and  it  can  usually  be  readily 
differentiated  from  other  conglomeratic  beds,  which  are  neither  well  defined  nor 
extensive. 

Geologic  notes  on  this  formation  and  collections  made  by  explorers  previous  to 
1904  have  given  rise  to  a  variety  of  opinions  regarding  it**  age.  Mr.  Collie,  who  first 
reported  the  preHonce  of  coal  be<lH  at  Cape  Beaufort,  made  notes  and  collection?  of 
fossils  from  which  the  iige  of  the  formation  as  exposed  at  (^ape  Beaufort  was  assumed 
by  Doctor  Buckland  and  others  to  be  Carboniferous. « 

The  collections  made'by  Henry  I).  Woolfe,  who  was  in  this  region  from  1885  to 
1887,  were  examined  by  l^squereux  and  Newberry,  who  regarded  the  age  indicated 
as  Neocomiaii.  Professor  Ward,  in  his  enumeration  of  publications  on  Alaskan 
paleol)otany,  regarded  the  age  indicated  iHi  Lower  Cretaceous  or  possibly  Upj>er 
Jurassic. '' 

Additional  collections  from  Wainwright  Inlet  made  by  Schrader  in  1901  were 
identified  ])y  Professor  Fontaine  and  Professor  Ward,  who  regarded  the  flora  as  not 
older  than  the  oolitic  of  the  Jurassic  nor  younger  than  the  Lower  Cretaceous  and 
probably  transitional  l)etween  the  two.  The  Corwin  forinati<m  was  therefore  pro- 
visionally assigned  by  Schrader <"  to  the  Juni-Cretace<3us.  A  very  much  larger  and 
in  many  respects  more  satisfactory  collection  from  19  localities,  representing  nearly 
the  entire  thickness  of  the  formation,  was  obtained  by  the  writer  and  his  assistants 
during  the  lant  season.  This  collection  has  been  examincKl  and  compared  with  the 
previous  collections  from  the  Cape  Lisburne  region  by  F.  H.  Knowlton,  whose 
report  is  subjoined. 
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RcpoRT  ON  Mnozoic  Fossil  Plants  prom  Northwestern  Alaska. 

BY   p.   H.   KNOWLTON. 

From  the  time,  about  twenty  years  ago,  when  I  handled  the  flnit  collection  of  fossil  plants  from 
the  Cape  Lisburne  region,  I  have  been  greatly  interested  in  this  flom,  and  have  followed  mmewhat 
closely  the  results  of  its  study.  The  present  collection  is  in  many  rei4i>ectH  the  best  thus  far  obtained, 
being  in  general  ample  and  especially  rich  in  fruiting  ferns,  and  thus  pcrmitc:  the  settlement  of  some 
questions  of  affinity  that  was  before  impossible.  The  combined  previous  material  has  recently 
passed  through  Professor  Fontaine's  hands,  and  by  the  courtesy  of  Professor  Ward  I  have  been 
granted  access  to  his  manuscript  and  the  proof  plates  which  are  soon  to  be  issued  in  his  (Ward's) 
Status  of  the  Mesozoic  Floras  of  the  United  States,  Second  Paper.  I  have  also  had  access  to  the 
original  material,  which  is  now  the  property  of  the  United  States  National  Museum.  Without  these 
collections  and  the  manuscript  and  plates  above  mentioned  my  work  on  the  present  material  would 
have  been  greatly  increased,  if  not  made  impossible,  although  I  am  compelled  to  dissent  from  some 
of  Professor  Fontaine's  conclusions,  as  will  be  set  forth. 

There  are  nineteen  localities  represented  in  this  collection,  all  apparently  in  the  vicinity  of  Cor- 
win  BlufT.  Cape  Lisburne  region.    Ck)mbined  they  yield  the  following  fossil  plants: 

Mrgozoic  /omU  j)lants  from  Cape  Lubume  region,  northvoeatem  Alatka,  submitted  for  determination  by 

A.  J.  CoUier. 

1.  Cladophlebls  Huttoni  (Dunk.K  Font.    Abundant. 

2.  Dicksonia  n.  sp.?    Most  abundant  of  all;  finely  fruiting. 
8.  Dicksonia  Borejensis  Zalessky.    Single  specimen. 

4.  Tseniopteris  parvula  Heer.    Small  fragments. 

5.  Equisetumsp.    Single  stem. 

6.  Podoxamites  lanceolatus  latifolins  (Schenk)  Heer.    Many. 

7.  Podozamites?  sp.    A  number  of  large  leaflets. 

8.  Raiera  palmata  Heer.    Two  or  three  specimens. 

9.  Phrenicopsis  angustifolia  Heer.    Several  specimens. 

10.  Phcenicopsis  speciosa  Heer.    Several  specimens. 

11.  Pagiophyllum  Kurrii  (Pom.)  Schimp.    One  or  two  flne  specimens. 

12.  Stachyotaxua  segtentrlonalis?  (Ag.)  Nath.    One  small  example. 
18.  Taxites?  subzamioides?  MoUer.    Fragments. 

14.  Oinkgo  Huttoni  Font.,  n.  yar.    Large  number. 

In  my  opinion  these  plants  indicate  a  Jurassic  age  for  the  beds  containing  them,  or  at  least  are 
not  younger  than  the  Wealden.  By  eliminating  the  two  f.  rms  not  speciflcally  named  and  the  two 
species  not  satisfactorily  identified,  we  have  ten  of  the  fourteen  forms  sufficiently  well  determined 
to  permit  of  their  use  in  fixing  the  age.  Of  these  no  less  than  seven  are  common  to  the  Jurassic  of 
eastern  Siberia,  not  to  mention  other  parts  of  the  world.  Of  the  remaining  three,  one  {Pagiophyllum 
Kurrii)  is  found  in  the  Lias  of  Bomholm,  another  {Cladophlebis  Huttoni)  in  the  Wealden  of  Hanover, 
and  the  last  is  what  appears  to  be  a  new  species  of  Dicksonia.  This  is  the  most  abundant  form,  being 
found  at  nearly  all  the  localities,  and  among  them  are  a  number  of  large,  fine,  fruiting  specimens 
which  fix  definitely  its  systematic  position.  It  has  not  been  found  fruiting  before,  and  sterile  por- 
tions from  the  upper  part  of  the  frond  were  identified  by  Fontaine  as  Onychiopsis  psiloloides,  while 
lower  portions  were  called  Cladophlebis  alata.  This  Onychiopsis  psHotoides  is  found  in  the  Wealden 
of  England  and  elsewhere,  and  the  Cladrtphlebis  in  the  Potomac  formation,  and  as  both  are  quite 
abundant  in  the  original  collections,  they  were  much  relied  upon  by  Fontaine  to  prove  the  Jurassic- 
Cretaceous  age  of  the  Cape  Lisburne  beds.  Mr.  (:k>llier's  fortunate  specimens  show  by  the  fruit 
that  it  is  undoubtedly  a  IHckaonia,  and  further  that  the  two  forms  of  foliage  occur  on  the  same 
frond.  The  other  Dicksonia,  although  a  mere  fragment,  is  with  little  doubt  the  same  as  D.  Borejensis 
described  late  in  1904  from  Amur.  What  I  here  called  Podozamites  lanceolatus  laiifolius  was  deter- 
mined by  Professor  Fontaine  as  P.  distantinervis,  a  well-known  Potomac  species.  However.  I  have 
compared  the  types  of  this  Potomac  species  with  the  specimens  in  hand,  and  can  confidently  say 
that  they  are  not  the  same,  and  moreover  that  they  are  not  separable  from  P.  lanceolatus  lat(/oliuf. 
There  are  also  several  other  species  identified  by  Professor  Fontaine  with  Potomac  species  that  I 
have  carefully  studied  and  compared,  and  can  only  conclude  that  he  was  in  error,  but  as  they  are 
not  present  in  Mr.  Collier's  collection,  it  is  not  necessary  to  mention  them  otherwise  than  to  point 
out  that  it  was  undoubtedly  upon  these  and  those  above  enumerated  that  he  based  his  conclusion 
as  to  the  relationship  t>etween  the  Potomac  of  Virginia  and  the  CorA^in  of  Alaska.  This  relationship 
does  not  seem  to  me  to  exist  in  fact.  The  Ginkgo  pres^ent  in  these  collections  is  a  large-leaved  form 
that  Fontaine  has  separated  from  O.  Huttoni  as  a  new  variety,  but  I  can  at  the  moment  see  but  little 
warrant  for  separating  them  from  the  widely  spread  O.  digitata. 

Again  1  state  that  at  present  I  can  sec  no  valid  reason  for  regarding  thin  flora  as  other  than  Jurassic, 
or  in  any  event  as  other  than  identical  with  the  flora  from  eastern  Siberia,  the  Jurassic  age  ot  which 
is,  so  far  as  I  know,  universally  accepted. 

Although  there  is  no  indication  in  Mr.  C!ollier's  notes  that  more  than  one  horizon  is  represented, 
nor  is  the  thickness  of  the  beds  mentioned,  I  have  tried  to  see  if  I  could  detect  any  difference  in 
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position.  In  this  I  have  not  signally  aucceeded.  None  of  the  localities  arc  represented  by  more  than 
five  species,  and  most  of  them  yield  but  two  or  three,  so  the  basis  for  comparison  is  slight.  However, 
I  should  think  that  localities  4  A  W  5^and  4  A  W  9,  and  possibly  4  A  W  25,  are  probably  at  the  base  of 
the  section. 

In  the  light  of  the  new  evidence,  and  the  more  refined  discrimination  of  that  already 
in  hand,  presented  by  Doctor  Knowlton  in  the  foregoing  report,  the  assignment  of 
the  Gorwin  formation  to  the  Jurassic  sj-Btem  can  not  be  questioned.  The  determina- 
tions made  indicate  little  or  no  variation  in  the  flora  through  the  whole  thickness  of 
the  formation,  since  the  lots  indicated  by  Doctor  Knowlton  as  probably  near  the  baae 
of  the  section  are,  on  the  contrary,  well  distributed  through  it.  It  is  reasonable  to 
expect  some  changes  in  the  flora  from  the  base  to  the  top  of  a  formation  of  such 
great  thickness,  but  in  this  caae  the  variation,  if  it  exists,  will  probably  be  detected 
only  by  the  paleobotanist  after  a  critical  i)ersonal  examination  of  the  section.  No 
coal-bearing  rocks  of  Jurassic  age  comparable  with  the  Corwin  formation  have  been 
found  elsewhere  in  Alaska,  and  in  northern  Alaska  no  other  formation  yet  discov- 
ered can  be  definitely  assigned  to  the  Jurassic,  though,  as  indicated,  the  formation  is 
probably  extensive  in  its  distribution  within  the  Arctic  Slope  province. 

Along  the  Pacific  seaboard  of  Alaska  Mesozoic  beds,  including  Triassic,  JuraB»c, 
and  Jura-Cretaceous,  are  extensively  developed. «  In  this  general  region  Jurassic 
rocks  are  reported  from  many  localities  distributed  all  the  way  from  Dixon  Entrants 
to  the  Alaska  Peninsula  and  for  100  or  more  miles  inland.  These  find  their  greatest 
development  on  the  west  shore  of  CJook  Inlet  and  the  south  shore  of  the  Alaska  Pen- 
insula, where  Martin  *  re[)ort8  a  section  comprising  about  8,000  feet  of  strata,  com- 
posed of  shales,  sandstones,  conglomerates,  and  interbedded  volcanic  materials,  and 
containing  middle  and  up|Mjr  Jurassic  faunas.  In  the  Central  Plateau  region  of 
Alaska  no  rocks  that  can  be  definitely  assigned  to  the  Jurassic  have  yet  been  dis- 
covered. 

UPPER   MESOZOIC   BEDS. 

Southwest  of  the  area  occupied  by  the  Corwin  formation,  and  lying  between  it  and 
the  Carboniferous  rocks  exposed  at  Cape  LiHburne,  there  is  a  series  of  beds  which 
though  they  resemble  the  Corwin  rocks  are  easily  (lifferentiate<l  from  them  on  litho- 
logic  grounds.  These  rocks  outcrop  along  the  coast  from  a  point  2  miles  wept  of 
Corwin  Bluff  to  within  3  miles  of  Cape  Lisburne  and  extend  inland  in  a  8oiithea.<t- 
erly  direction,  as  shown  in  the  geologic  map,  PI.  I.  The  exact  contact  of  this  for- 
mation with  the  Corwin  was  not  exjM^Fed,  or  if  observed  it«  significance  was  not 
understocKl,  though  the  field  relations  of  the  two  formations  are  definitely  known  at 
a  number  of  localities.  Continuous  'sedimentation  and  conformitv  between  the 
formations  are  indicated,  though  the  possibility  of  thrust  faulting  along  the  contact 
should  not  l>e  overlooked.  This  formation  is  therefore  provisionally  regardeil  as 
overlying  the  Corwin  and  constituting  an  upper  member  of  the  Mesozoic  series.  At 
its  contact  with  the  Carboniferous  rocks  near  Cape  Lisburne  the  field  relations 
shown  in  fig.  (5  present  unmistakable  evidences  of  a  thrust  fault  which  brings  the 
Carboniferous  above  it. 

Lithologically  this  formation  consists  of  sandstones  and  shales,  with  the  former  in 
the  ascendant.  The  sandstone  beds  range  in  thick ncvss  from  a  few  inches  to  20  or 
more  feet.  They  resemble  the  sandstones  of  the  Corwin  formation,  but  taken  as  a 
whole  are  probably  somewhat  Jess  gritty  and  contain  no  conglomeratic  material.  The 
shales  which  are  interbedded  with  the  sandstones  are  dark  colored  and  sometimes 
micaceous,  so  that  they  have  a  silvery  sheen  on  the  ])e(lding  faces.  In  a  few 
instances  ripph»  marking  was  cfbserved  on  shaly  beds. 

fi  Brooks,  A.  H.,  Tho  gt'ographv  and  geologv  of  Alaska:  I'rof.  Taper  V.  8.  G<'ol.  Stirvcv  No.  45, 
\90e.  pp.  2-25-*2a7. 

^ Martin.  G.  0.,  Potroloum  ficld.s  of  the  Pacilic  coast  of  Alaskn:  Bull.  U.  S.  Geol.  Survey  No.  250, 1905, 
pp.  37-45,  61-63. 


QUATERNARY    DEPOSITS.  31 

No  definite  fossils  were  found,  after  a  diligent  search,  either  in  the  sandstones  or 
the  shales,  though  indistinct  impressions  of  vegetable  fragments,  probably  detrital 
material,  were  found  in  some  of  the  beds.  The  structure  of  the  formation,  while  it 
consists  of  simple  open  folds  near  its  boundary  with  the  Corwin,  becomes  increas- 
ingly complicated  as  the  fault  at  the  contact  with  the  Carboniferous  rooks  is 
approached.  Overturned  folds  and  minor  thrust  faults  with  axes  extending  in  a 
general  way  northwest  and  southeast  are  typical  features.  The  photograph,  PI.  IV, 
Bf  shows  folded  beds  an<l  a  fault  with  a  displacement  of  about  20  feet,  which  were 
observed  one- fourth  mile  from  the  contact  with  the  Carboniferous. 

Fig.  6,  which  is  a  gnmnd  plan  of  the  outcrops  adjoining  the  contact  between  the 
Mesozoic  and  Carlx)niferous,  will  clearly  present  the  evidence  from  which  the  exist- 
ence of  a  profound  fault  at  this  place  is  inferred.  The  Carboniferous  rocks  here 
consist  of  soft  black  slates  and  shales,  with  occasional  beds  of  cherty  limentone,  all  of 
which  are  intensely  crumpled  and  eroded  to  base-level.  The  outcrops  of  several 
of  the  cherty  beds  were  traver8e<i  and  carefully  mapped,  and  were  found  to  end 
abruptly  at  the  line  of  contact  with  the  Mesozoic.  The  overthrusting  of  the  Car- 
boniferous is  inferred  from  the  observed  dips  in  both  formations  and  from  the 
prevailing  dips  of  the  minor  thrust  faults  observed  in  the  Mesozoic  formation. 

Owing  to  the  complex  structure  of  this  formation,  it  was  impossible  to  definitely 
measure  its  thickness,  but  from  the  imperfect  evidence  obtained  it  is  believeil  to  be 
not  less  than  5,000  nor  more  than  15,000  feet,  and  for  the  purposes  of  this  report  it  is 
estimated  at  10,000  feet.  Since  no  direct  palcontologic  or  paleol>otanic  evidence  was 
obtained,  the  age  of  the  formation  can  only  be  inferred  from  its  relation  to  the  Jurassic 
Corwin  formation  which  it  overlies.  It  is  therefore  provisionally  assigned  to  the 
Lower  Cretaceous.  On  Anaktuvuk  River,  400  miles  east  of  Cape  Lisburne,  Rchrader 
found  a  formation  somewhat  similar  to  this,  both  in  its  lithology  and  in  its  topo- 
graphic relations  to  the  Lisburne  formation,  which  he  called  the  Anaktuvuk  series,  « 
and  which  contains  Lower  Cretaceous  fossils.  If  the  above  assignment  is  correct,  the 
upper  Mesozoic  formation  of  the  Cajje  Lisburne  region  should  be  correlated  with  the 
Anaktuvuk  series. 

Lower  Cretaceous  rocks,  usually  determined  as  such  by  the  presence  of  a  single 
species  Aucella  crassicollis  Keyserling,  are  widely  distributed  in  Alaska.  * 

On  the  upper  Koyukuk  the  Lower  Cretaceous  Koyukuk<^  series  consist  of  pink  and 
reddish  impure  limestone,  dark  shale,  slate,  and  some  sandstone  or  arkose  with  occa- 
sional associated  igneous  rocks.  On  the  Yukon  the  horizon  is  represented  by  a 
series  of  closely  folded  black  slates,  with  some  limestones  and  calcareous  sand- 
stones, which  outcrop  along  the  river  for  nearly  80  miles  above  the  mouth  of  Charlie 
River,  rf 

In  the  part  of  Alaska  south  of  the  Yukon  Lower  Cretaceous  rocks  are  probably 
widely  distributed,  but  in  most  cases  it  has  not  yet  been  possible  to  differentiate 
them  from  the  Jurassic.  No  coal  be<ls  are  known  to  occur  in" the  Ix)wer  Cretaceous 
of  Alaska,  though  the  coals  of  Queen  Charlotte  Island  are  assigned  to  this  series.  <^ 
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The  Upper  Cretaceous  and  Tertiary  formationt*,  reportinl  by  Schrader/  on  Anak- 
tuvuk and  Colville  rivers,  1^0  miles  to  the  east  but  in  the  same  geiu^ral  topographic 


aSchrader,  F.  C,  Reconnaissance  In  northern  Ala^ika:  Prof.  Paper  U.  S.  Gcol.  .Survey  No.  20,  1904, 
pp.  74-76. 

bBrookB,  A.  H.,  The  coal  resources  of  Alaska:  Twenty-second  Ann.  Rept.  U.  S.  Geol.  Sur\-ey.  pt.3, 
1901,  pp.  527-628.  The  Koo^raphy  and  geology  <>f  AlaHka:  Prof.  Paper  IJ.  S.  (ieol.  Survey  No.  45, 
pp.  234-287. 

tfSchrader,  F.  C,  op.  cit..  p.  77. 

<f  Ck>llier,  A.  J.,  Coal  resources  of  the  Yukon:  Bull.  U.  8.  Geol.  Survey  No.  218, 1903,  pp.  16, 17. 

e  Brooks,  A.  H.,  Coal  rewjurces  of  Alaska:  Twenty-second  Ann.  Rept.  U.  S.  Geol.  Survey,  pt.  3.  1902, 
pp.  526-528. 

/Schrader,  F.  C,  op.  clt.,  pp.  79-83. 
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province,  are  not  represented  in  the  Cape  Lisbume  region,  where  Pleistocene  and 
Recent  deposits  rest  unconfomiably  on  the  older  rocks,  occurring  in  limited  areas, 
usually  in  the  forelands  between  the  hills  and  the  sea,  but  also  in  a  few  instanceB 
extending  into  the  river  valleys.  On  the  geologic  map,  PI.  I,  these  horizons  are  not 
diffcrentiate<i  from  each  other,  not  only  on  account  of  the  small  scale  of  the  map,  l>nt 
also  lx?caupe  the  time  available  for  their  examination  in  the  field  was  limited.  They 
offer  material  for  much  interesting  speculation  regarding  the  recent  geologic  history 
of  the  Arctic  coast. 

PLEISTOCENE   DEPOSITS. 

The  Pleistocene  deposits  are  differentiated  from  the  Recent  by  the  iact  that  they 
are  sufficiently  elevated  above  the  sea  or  the  present  drainage  levels  to  form  low 
cliffs  by  the  undercutting  of  surf  or  river.  In  the  Cape  Lisbume  region  such  deposits 
present  a  variety  of  facies.  West  of  Thetis  Creek  for  about  2  miles  a  Pleistocrene 
deiK)sit,  consisting  of  about  20  feet  of  well-stratified  gravel  and  sand  overlain  by 
about  1  foot  of  soil  and  muck,  rests  on  the  e(iges  of  the  Corwiii  formation.  East  of 
the  mouth  of  Thetis  Creek  for  about  3  miles  a  de|)osit,  consisting  of  silt  and  ground 
ice  overlain  by  from  6  to  10  feet  of  peat  and  tundra  vegetation,  rests  on  the  edges  of 
the  Corwin  formation,  which  is  exposed  on  the  beach  in  only  a  few  places.  The 
ground  ice  does  not  form  a  continuous  layer,  but  occurs  in  irregular,  more  or  leas 
lenticular  masses,  varying  in  composition  from  pure  ice  to  frozen  silt.  The  formation 
extends  l>ack  of  the  \)esjch  for  one-fourth  to  one-half  mile  in  a  tundra  plain  cut  by 
numerous  deep  channels  and  sink  holes.  The  process  of  erosion  in  this  plain  in 
a[)parently  as  follows:  The  waters  from  the  tundra  surface  falling  over  the  cliff  face 
expose  the  ground  ice,  which  melts  away  rapidly  until  the  edges  of  the  peat  layer 
sag  down  and  cover  it.  In  this  way  a  gully  is  started  at  the  edge  of  the  cliff,  which 
works  back  rapidly,  since  the  water  falling  into  the  upper  end  is  continually  expos- 
ing the  ice.  The  sink  holes  occur  at  the  heads  of  these  gullies,  where  the  melting  of 
the  ice  has  been  slijirhtly  in  advanite  of  the  caving  in  of  the  tundra.  Gullies  and  sink 
holes  formed  in  this  way  art*  characterized  by  the  bending  and  Ragging  of  the  surface 
layer  over  the  edge?*  of  the  l>e<ls  which  have  been  eroded.  Wherever  thawing  is  in 
progrcKs  the  thick  layer  of  [Kiat  emits  a  fetid  odor,  probably  similar  to  that  describecl 
by  Dall «  at  Elephant  Point. 

At  many  loc^alities  between  Cape  Sabine  and  Cape  Beaufort  ground  ice  of  varying 
degrees  of  purity  is  overlain  by  gray  silts  an<l  turf  or  talus  from  the  hills.  Where 
thet?e  de^)osits  are  undercut  by  the  surf  or  exposed  by  other  erosion  the  ice  melt«, 
undermining  the  formation  of  the  bluff  in  ])road  cirque-like  indentations  usually  less 
than  100  feet  deep.  Tlie  combined  silt  and  water  from  such  amphitheaters  flows 
across  the  beach  eaiuls  in  walls  of  slimy  nmd,  which  are  almost  impassable.  Vege- 
tation over  the  unthawed  portions  of  such  deposits  is  very  scanty,  but  along  the  over- 
hanging edges  of  partly  undermine<l  cliffs  and  on  the  talus  found  below  them  gnL*?ses 
and  other  plants  grow  in  comparative  profusion.  For  alx>ut  3  miles  west  of  CajH? 
Beaufort,  there  is  gravel  an<l  .sand  free  from  ground  ice  and  similar  to  the  dejx)sit  west 
of  Thetis  Creek,  which  forms  a  bluff  about  100  feet  high.  At  one  fHjint  sandstone  of 
the  Corwin  forniatiim  outcrops  at  the  base  of  this  bluff. 

On  Pitniegea  Rivera  grouiid-i(;e  formation,  which  was  not  examinetl  by  the  write, 
is  descrilxnl  l)y  Stockton  ^'  iis  follows: 

la  cliff  on  ih*.  Pitnityra. —  This  ice  cliff  i»  about  '2i>  miles  from  the  month  of  the  Pitmegea,  nt  a  place 
where  the  hills  run  their  spurs  out  to  the  bankis  of  the  river,  dosing  the  picturestiue  valley  that 
stretches  away  to  the  seucoast  in  an  almost  unbroken  width  of  a  mile.  A  glacier  faces  s«.nitli\vard 
and  rt'ceives  the  full  ]>enertt  of  the  sunlight  during  the  short  polar  summer.  Gales  have  deposited 
particles  of  soil  and  dobris  of  plants,  along  with  their  seeds,  upon  the  surface  of  the  ice  to  a  depth  <f 


'I  Dull.  W.  H..  and  Harris,  (i.  I).,  Correlation  papers— Xe«H,'ene:  Hull.  V.  S.  (icol.  Survey  No.  84.  1S<.*2, 
pp.  2fr2-"jrK3. 

''Stockton.  Charles  H.,  -\rctic  cruise  of  the  U.  S.  revenue  ciitter  Thdis  in  lss9:  Nat.  Geog.  Ma^., 
vol.  2,  l^yo.  pp.  17H-179. 
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from  4  inches  to  1  foot.  The  snowfall  of  winter  Roon  vanishcM  before  the  Juno  sun,  but  the  light 
covering  abore  the  glacier  preserven  it  intact.  Vegetation  is  warmed  into  life  in  a  remarkably  short 
time,  and  the  brown  coat  left  by  the  receding  snow  w  almoHt  miraculously  transformed  to  a  robe  of 
green,  studded  here  and  there  with  bright  polar  flowers,  buttercups,  dandelions,  yellow  poppicti!. 
bright  astragals,  gentians,  dafTodils,  and  marguerites.  The  last  are  small  and  unobtrusive,  showing 
in  a  modest  way  as  if  they  wished  to  apologize  to  their  sister  flowers  for  their  appearance  among 
them.  As  toward  beautiful  orphan  girls  one  can  not  resist  a  compa.*)8ionato  tenderness  of  feeling 
toward  them.  But  these  innocent  little  flowers,  rhaste  as  the  ice  field  upon  which  they  grow,  bloom 
in  the  polar  g^aiden  with  as  much  right  ns  the  glacier's  gentian.  Besides  flowers,  there  are  the 
hardy  grasses  whose  n>ots  penetrate  the  light  covering  of  soil  to  the  ice  be<l,  whence  they  derive 
their  nourishment.  A  few  Arctic  willows  are  to  be  seen,  but  they  only  grow  about  a  foot  in  length 
and  trail  upon  the  ground.  Pitraegea  River  is  gradually  cutting  into  the  glacier,  rece^ling  from  its 
opposite  bank  and  leaving  a  bed  of  gravel  behind.  During  the  summer  the  ice  melts  away,  leaving 
the  soil  protruding  above  it  like  the  eaves  of  a  house;  when  it  protrudes  too  far  for  the  strength  of 
the  grass  roots  it  topples  over  into  the  river.  At  the  freezing  in  September  icicles  form  from  the 
overhanging  sod  to  the  river  ice  below,  forming  a  narrow  p>ortico  4  miles  in  extent. 

None  of  these  (iep(>8ite,  either  of  ice  or  gravel,  are  traceable  to  typical  glaciers  nor 
to  any  particular  ])art  of  the  Glacial  epoch.  They  belong  to  the  group  of  l)e<l8  called 
Kowak  clays  and  ground  ice  by  Dall  and  others, «  which  are  widely  distributetl  over 
the  nonglaciated  parts  of  Alaska  and  Siberia. 

No  fossil  remains  were  found  in  place  in  any  of  these  deposits,  but  fragments  of  the 
tusks  and  teeth  of  the  mammoth,  Elephaa  primujenius^  were  ol)t<erved  at  two  places 
in  gravels  directly  derived  from  their  localities.  Their  assignment  to  the  Pleistocene 
series  is  therefore  unquestionable. 

IIECENT   DEPOSITS. 

The  deposits  which  have  not  been  elevateil  al)ove  sea  level,  and  are  still  in  process 
of  construction,  are  of  two  kinds — ^alluvial  plains  and  marine  bea<.!he8.  The  only  con- 
siderable area  of  the  former  type  is  found  in  the  delta  of  Kukpuk  River,  while  the 
beaches  form  a  fringe  of  varying  width  along  nearly  the  whole  coast.  The  largest 
area,  about  80  stiuare  miles  in  the  Point  Hope  peninsula,  is  in  part  a  delta  and  in 
part  a  beach  deposit. 

The  Kukpuk  delta  which  forms  the  interior  {)ortion  of  this  area  is  a  plain  from  10 
to  15  feet  al)Ove  sea  level.  In  its  up|)er  part,  which  alone  is  exposed,  the  deposit  con- 
sists of  stratified  silts  and  sands  overlain  by  peat  and  tundra  vegetation,  and  its  sur- 
fai*e  is  broken  by  numerous  lakelets  and  abandoned  channels.  It  is  reported  that  a 
large  part  of  the  area  is  underlain  by  ground  ice,  but  of  this  the  writer  has  no 
knowleclge  from  his  own  observation.  Along  Kukpuk  River  the  l)ed  rock  is  exposed 
!x»low  the  silts  in  several  places,  and  it  is  not  probable  that  the  depth  of  the  forma- 
tion at  any  point  exceeds  a  few  fathoms.  The  sedimtuits  brought  down  by  the  river 
each  year  contribute  to  the  extent  of  this  formation  at  the  expense  of  Marryat  Inlet. 
The  lands  along  the  coastal  margin  of  the  Point  Hope  i>eninsula,  which  separate  Mar- 
ryat Inlet  from  the  sea,  are  deposits  of  the  latter  typK?,  and  consist  of  two  sand  and 
gravel  spits  which  extend  seaward  frotn  the  north  and  south  sides  of  this  delta  and 
converge  and  meet  about  15  miles  from  the  mainland.  They  vary  in  width  from  a 
few  hundred  feet  to  a  mile,  rise  from  10  to  15  feet  above  sea  level,  and,  except  in  time 
of  unusually  severe  storms,  are  entirely  beyond  the  reach  of  the  waves.  A  native 
graveyard  located  near  Tigara  has  not  V)een  disturbed  by  sea  waves  for  several  gener- 
ations, but  during  severe  storms  waves  break  over  some  of  the  narrower  portions 
and  the  water  of  the  inlet  is  never  fresh.     In  addition  to  these  two  main  spits  there 


aDall.  W.  H..  and  Harris,  G.  I).,  Correlation  papers— Neocene:  Bull.  V.  S.  (leol.  Survey  No.  M, 
1892.    (Map  opposite  page  268. ) 

Schrader,  F.  C,  Reconnaissance  in  northern  Alaska:  Prof.  Pajwr  U.  S.  Geol.  Survey  No.  20,  1904, 
pp.  91-98. 

A  comprehensive  review  of  the  literature  regarding  this  interesting  formation  both  in  Alaska  and 
Siberia  has  recently  been  prepared  by  A.  G.  Maddren  under  the  title  "Smithsonian  Exploration  in 
Alaska  in  1904  in  search  of  mammoth  and  other  fossil  remains: "  Smithsonian  Misc.  Coll.,  vol.  49,  No. 
1584,1906. 
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are  several  gravel  bars  in  Marryat  Inlet  which  curve  northward  from  its  soathem 
shore  and  are  exposed  only  at  low  tide.  These  have  not  been  definitely  located  on 
the  map,  but  are  mentioned,  since  they  probably  indicate  previous  stages  in  the 
development  of  the  point. 

The  surface  materials  vary  from  moderately  coarse  sand  to  well-rounded  gravelfl 
with  some  pebbles  3  inches  or  more  in  diameter.  As  far  as  observed,  all  this  material 
is  traceable  to  the  Paleozoic  formations  of  the  neighl>oring  mainland  and  a  laiige 
part  of  it  may  have  been  contributed  by  Kukpuk  River.  These  spits  are  probably 
in  the  main  the  product  of  the  waves  and  prevailing  currents.  The  material  for  the 
south  spit  was  derived  from  the  cliffs  at  Cape  Thompson  and  the  delta  of  Kukpuk 
River.  It  was  worked  northward  by  the  prevailing  current  which  swings  off  from 
the  shore  at  this  point,  partly  on  account  of  the  angle  in  the  coast  line  and  partly 
on  account  of  the  growing  delta  of  the  Kukpuk.  The  counter  current  or  eddy  on 
the  north  side  of  the  Kukpuk  delta  was  at  the  same  time  bringing  material  for  the 
north  spit  from  the  cliffs  south  of  Cape  Lisbume.  This  spit  was  of  slower  growth 
than  the  south  spit  which  curved  northward  from  its  extremity,  forming  the  bars 
noted  in  Marryat  Inlet.  As  the  north  spit  extended  beyond  these  bars  the  south 
spit  extended  in  its  present  direction.  The  two  come  together  about  15  miles  from 
the  mainland  and  1 J  miles  from  the  point.  It  is  reported  that  the  point  is  still 
growing  seaward,  but  of  this  the  writer  has  no  definite  evidence. 

In  the  region  explored  east  of  Cape  Lisburne  there  are  several  barrier  beaches 
shutting  in  narrow  lagoons  behind  them,  none  of  which  are  of  considerable  extent. 
The  largest,  which  lie  between  Cape  Lisbume  and  CVjrwin  Bluff,  are  not  over  2  miles 
in  length  and  one-fourth  mile  in  width.  About  10  miles  north  of  Cape  Beaufort  a 
lagoon  of  the  same  type  but  of  greater  width  begins  and  extends  along  the  coast  con- 
tinuously for  over  100  miles.  As  was  stated  in  connection  with  the  sand  spits  at 
Point  Hope,  such  barrier  beaches  are  usually  attributed  to  the  action  of  waves  and 
currents.  In  the  Arctic  Ocean,  however,  the  action  of  the  grounde<i  ice  pack  on  such 
beaches  niuj^t  l>e  taken  into  consideration.  As  has  been  aln^ady  noted  (pp.  10-11) 
the  ice  pack  (K'cupies  about  half  tlie  depth  of  the  Arctic  Ocean  and  will  ground  at 
from  3  to  6  fathoms,  or  in  most  cases  from  1  to  2  miles  offshore.  If,  then,  the  ice 
pack  is  driven  ashore  by  the  wind  so  that  the  ice  banks  xip  along  the  Ix^ach,  as  some- 
times happens,  a  great  deal  <>f  material  from  the  sea  floor  may  l>e  scraped  up  and 
added  to  the  beaches.  At  Blo.ssom  Shoals,  several  mile^s  off  ley  Cape,  about  100 
miles  northeast  of  Cape  Lisburne,  the  soundings  show  a  succession  of  ridges  parallel 
with  the  coast.  These  have  gentle  sloi)es  on  their  seaward  side  and  steep  slopes 
landward,  and  shift  their  positions  from  year  to  year.  They  are  attributed  t<.)  the 
action  of  the  grounded  ice  j)ack.  an<l  if  the  facts  are  as  reprt^sented  this  conclusion 
is  warranted. 

The  writer  wjis  infornuxl  by  Joseph  Tuckfield,  who  resides  near  the  entrance  to 
Marryat  Inlet  at  Point  Hoik',  that  his  resi<lence  has  been  more  than  once  threat- 
ened l)y  the  driving  ashore  of  the  ice  pack;  and  Dr.  E.  O.  Campbell,  Government 
school  teacher  at  Cape  ( 'hibukak,  St.  Lawrence  Island,  whose  residence  is  nearly 
one-half  mile  back  of  the  beach,  re])orts  that  he  has  often  feared  the  destruction  of 
the  mission  buildings  from  the  same  cause.  The  beach  at  Cape  Chibukak  is  marked 
by  a  series  of  regular  ri<lges  i)arallel  to  the  shore,  said  V)y  Doctor  Camplx^ll  to  have 
been  ])ushed  up  by  the  ice  pack.  In  view  of  these  considerations  the  barrier  l>eaches 
t»f  the  shores  of  the  Arctic;  Ocean  and  Bering  Sea,  though  in  nearly  all  respects  they 
reseml)le  tlie  ))arrier  In-aches  formed  by  wave  and  current  action  in  southern  lati- 
tudes, must  in  tlie  opinion  of  tlie  writer  be  regarded  as  in  part  due  to  material 
pushed  lip  from  the  sea  floor  by  the  ice  pack  and  only  transported  in  a  minor 
degree  ))y  wave  action.  Harrier  beaches  of  this  type  are  of  common  occurrence 
along  the  sfiores  of  the  Arctic  Ocean  in  Alaska  from  C-a]K^  Prince  of  Wales  to 
McKenzie  River. 
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ECONOMIC   GEOLOGY. 
INTRO'DrCTION . 

The  only  mineral  resources  of  the  region  wliich  are  l)elieved  to  be  of  economic 
importance  arc  the  coal  depoHitn.  As  has  been  Khown  the  roi^ks  are  all  of  sedimen- 
tary origin  and  comparatively  unmetaniorphosed.  It  is,  therefore,  not  considered 
probable  that  any  important  deiM)sit8  of  either  gold  or  silver  occur  in  them,  though 
gold-bearing  veins  have  l)een  reported  from  the  head  of  Pitmegea  River. « 

Coals  have  l)een  found  in  Alaska  and  adjacent  parts  of  British  Columbia  in  not  less 
than  fiVe  geologic  horizons.  These  are  Carboniferous,  Jurassic,  Cretat'eous,  Tertiary, 
and  Quaternary,  representing  the  three  geologic  eras.  Paleozoic,  Mesozoic,  and 
(•enozoic. 

Of  these  only  the  Carboniferous,  Jurassic,  Cretaceous,  an<l  Tertiary  have  been 
found  of  e(*onomic  value.  As  a  general  rule,  other  things  being  ec^ual,  the  oldercoals 
are  of  better  quality  than  the  younger. 

The  age  of  the  coals  is  indicateil  by  the  character  of  the  plant  remains  and  other 
fossils  found  in  the  underlying  and  overlying  IxmI  rock.  Since  it  is  of  value  to  pros- 
pectors to  be  able  to  distinguish  within  very  broad  limits  as  to  which  of  these  major 
divisions  the  coal  which  he  may  have  discovered  l>elong8,  a  few  remarks  as  to  some 
of  the  principal  types  which  characterize  these  various  clivisions  will  be  here  incor- 
porated. The  land  plants  from  which  the  Paleozoic  coals  were  forme<l  were  mc»stly 
ferns  and  relatives  of  the  club-moss  family  (Lycopodiace«*).  Some  of  these  ancient 
representatives  of  the  lycopods,  or  "ground  pines'*  as  tliey  are  often  called,  were  of 
great  size,  resembling  in  some  respect  the  evergreens  of  the  prest»nt  day.  Two  of 
the  most  common  and  characteristic  of  these  were  Lepidndetidron  and  Sigillaria. 
The  small  leafy  twigs  of  the  former  often  suggest  branchlets  of  the  cypress  or  yew, 
but  the  fragments  of  larger  stems  (PI.  V,  A),  which  are  more  conmion,  have  their 
bark  marked  by  more  or  less  elongated  diamond-shaped  meshes  or  "bolsters,"  in  the 
interior  of  each  of  which  is  situated  a  small,  usually  rhomboidal,  leaf  scar.  The  large 
stems  of  Sigillaria^  on  the  other  hand,  are  characterized  either  by  rather  broad 
flat  ribs,  each  rib  bearing  a  longitu<linal  n>w  of  scars,  or  by  a  more  or  less  distinct 
series  of  relatively  large  hexagonal  meshes  or  cushions  containing  the  leaf  scars. 
In  general,  the  presence  of  fossils  of  these  types  is  most  oft(*n  made  known  by  the 
occurrence  of  fragments  of  their  characteristic  r(M)ts,  iStigmaria  (PI.  V,  5),  which 
can  be  easily  recognize<l  even  by  amateurs  by  the  circular  depressions,  each  of 
which  contains  a  small  round  prominence  surrounded  by  a  smooth  circular  border. 
These  pits  correspond  to  the  points  of  attachment  of  long,  riblM>n-like  or  fistulose 
radiating  rootlets,  which  resemble  slender  leaves  but  have  become  distortefl  in  most 
instances. 

The  shales  associated  with  the  coals  belonging  to  the  same  group  as  the  older 
(Paleozoic)  coals  of  the  CapeLisburne  region  usually  contain  fragments  of  a  delicate 
and  finely  dissected  fern  {Sphenopterh) ,  similar  to  that  shown  in  PL  V,  C  Though 
the  size  and  shape  of  the  pieces  of  frond  may  vary  greatly,  the  slender  lobes  of  the 
delicate,  sometimes  lax,  pinnae  are  not  difficult  to  recognize.  Specimen  fragments 
of  the  fern,  or  of  Lepidodeudron  and  Sigillaria^  are  most  apt  to  be  found  in  the  shales 
or  slates  just  above  coal  seams;  but  the  Sligmaria  roots  are  more  common  in  the 
underclays  of  the  Carl)oniferou8  coals. 

The  Mesozoic  era  is  also  characterized  by  ferns  and  imlm-like  plants  with  parallel- 
veined  leaves,  but  Lepidodendron  and  Stigmaria  are  always  wanting.  The  Jurassic 
and  Lower  Cretaceous  horizons  of  Alaska  (»n  be  recognized  by  the  presence  of 
plants  called  "cycads,"  leafy  branches  of  which  are  shown  in  PI.  V,  A' and  F.  The 
cycads,  which  perhai*  are  most  closely  related  to  the  (ronifers,  have  usually  short. 


a  Stockton,  Charles  U.,  Arctic  crulm  of  the  U.  S.  revenue  cutter  Thetis  in  1889:  Nat.  Gcog.  Mag., 
voL  2,  p.  17L 
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thick  trunks  with  a  circle  or  crown  of  large  pinnate  leaves  at  the  top,  the  lower 
portions  of  the  trunk  beinpj  covered  with  usually  large,  rudely  diamond-shaped 
scars,  which  repref?ent  the  places  whence  earlier  leaves  have  fallen.  The  leaves  look 
much  like  those  of  certain  palmp,  having  a  thick  midrib  or  axis,  along  the  sides  of 
which  are  arranged  the  naiTow  parallel-veined  leaflets.  There  are  never  any  dicoty- 
ledons associated  with  the  cycads  in  these  beds,  though  there  are  often  ferns  and 
horsetails  (EquUeta). 

The  Upper  Cretaceous  horizons  contain  cyciuis  associated  with  plants  of  more 
modem  aspect  called  ** dicotyledons" — that  is,  plants  having  netted -veine<i  leaves, 
such  as  the  oak,  sassafras,  sycamore,  poplar,  etc..  These  are  also  plants  with  palmate 
leaves  such  as  those  of  Ginkgo^  shown  in  PI.  V,  D. 

The  fossil  plants  of  the  Cenozoic  era,  including  the  Eocene,  Mio<?ene,  and  Quater- 
nary horizons,  include  few  if  any  plants  with  parallel-veined  leaves,  except  occa- 
sional grass  or  sedge-like  types.  The  era  is  characterized  by  dicotyledonous  plants, 
such  as  oaks,  poplars,  and  the  host  of  other  deciduous  trees,  shrubs,  and  herbs,  as 
well  as  bv  conifers  of  the  Redwood  tvpe.  Plate  VI  shows  some  of  the  characteristic 
plants  from  the  Eocene  (Kenai)  series,  the  most  extensive  Cenozoic  coal-bearing  for- 
mation in  Alaska. 

In  the  Cape  Lisbume  region  coals  of  two  distinct  types  occur  in  rocks  of  Paleozoic 
and  Mesozoic  ages.  The  Paleozoic  coals  are  bituminous  and  of  a  very  high  graile, 
but  are  of  limited  extent.  The  Mesozoic  coals  are  also  bituminous,  but  of  low 
grade.  They  are  distributed  over  a  large  field,  and  on  account  of  the  thickness  and 
extent  of  the  beds  are  of  greater  economic  imiwrtance  than  the  older  coals. 

THE  MESOZOIC  COAL.  FIEL.D. 

SXTEHT. 

The  Mesozoic  coals  occur  in  the  Corwin  formation,  which  is  known  to  be  of  Jurassic 
age.     Its  extent  within  the  region  investigated  is  shown  by  the  geologic  map  (PI.  I ). 

Thesouthcrn  lK)undarvof  the  formation  runs  in  a  southea.stt*rlv  direction  from  the 
coast  for  about  10  miles,  bevond  which  it  turns  south.  The  siuuo  coal  luii^  been 
found  in  the  interior  20  miles  south  of  Cape  Heaufort,  and  similar  c<^al^<  have  been 
reported  to  occur  on  the  headwaters  of  Colville  and  Chipp  rivers,  .SOO  miles  east  of 
Cape  Lisburne.  Its  continuity  through  this  distance  ha.-*  not  been  determined, 
though  it  may  l>e  inferred  from  tojH)graphic  evidenc^e.  It  is  safe  to  say  that  the 
coal-bearing  area  is  not  less  than  300  square  miles,  while  it  may  be  found  to  be 
much  greater. 

The  topograj>hy  of  this  field  consists  of  low  rounded  hills  and  ridges  usually  le>i; 
than  600  feet  in  elevation,  which  trend  parallel  with  the  strike  of  the  bed  rock  and 
are  formed  by  the  outcrops  of  harder  beds.  The  portion  of  this  fiel<l  which  lies 
between  C-orwin  Bluff  and  Cape  Sabine  (see  ma]),  PI.  Vll)  contains  the  only  mines 
in  the  region  which  have  l)een  worked,  and  has  been  examined  in  somewhat  more 
detail  than  the  remainder. 

The  distribution  of  the  coal  be« is  as  well  as  the  relation  of  In'd-rock  structure  to 
topography  is  shown  in  the  map  (PI.  VII),  which  is  based  on  field  notes  made  by  the 
writer.  From  this  map  it  will  be  seen  that  a  well-defined  ridge  extends  southeast- 
ward from  (/orwin  Bluff.  This  ridge  is  formed  by  the  ontcropj)ing  of  a  persistent 
conglomerate  bed  which,  as  already  .stated,  gives  a  definite  key  to  the  stmt igraph it- 
relations.  The  continuance  of  the  coal  be<l8  away  from  the  coast  line  is  inferred 
from  the  continuance  of  this  conglomerate,  and  croppiugs  of  coal.  ))ack  from  the 
coa.*<t  have  been  observed  at  only  the  few  i>oints  which  are  in(li<*ated.  The  vertical 
distribution  and  approximate  nuinl>er  of  the  coal  IxmIs  is  shown  in  the  columnar 
section  (PL  IX).  Many  of  these  beds  are  known  only  from  obscure  cr(»pping8  and 
only  a  few  of  them  have  l>een  sutficiently  developed  to  permit  accurate  meaiJure- 
ment  or  sampling. 
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TEE  GOAL  BXD8. 

The  beds  which  have  been  found  to  l)e  of  economic  importance  fall  readily  into 
two  groups,  the  Corwin  and  Thetis,  though  further  development  may  show  that  the 
intervening  strata  also  contain  some  workable  coals.  Those  which  seem  to  be  of 
value  are  described  in  order  from  tlie  top  of  the  formation  downward,  while  in  the 
portions  of  the  field  not  covered  in  the  map  (PI.  VII)  the  croppings  of  coal  which 
haveijeen  ol)served  are  described  without  reference  to  stratigraphic  position. 

tX>RWIN    GROUP. 

The  coal  l)ed8  of  the  Corwin  group  outcrop  in  the  sea  cliffs  east  and  west  of  CJorwin 
Bluff,  which  is  a  cliff  200  feet  high  about  28  miles  east  of  Cape  Lisbume.  The  bluff 
itself  rises  sheer  from  the  water,  but  about  half  a  mile  west  of  it  there  are  narrow 
rocky  Ix^aches  along  the  foot  of  the  cliff,  and  a  few  hundred  yards  east  there  is  a 
short  sand  beach  at  the  mouth  of  a  small  creek.  The  bedding  strikes  N.  75°  W. 
and  dips  about  40°  southeast. 

The  highest  coal  seam  noted  in  the  series  outcrops  in  the  sea  cliff  Ij  miles  west  of 
Corwin  Bluff.  It  is  exposed  by  a  recent  rock  slide  from  the  cliff  and  contains  4J 
feet  of  coal  without  partings.     The  roof  and  floor  are  soft  shales  or  shaly  sandstones. 

A  sample  of  this  coal  taken  by  Washbume,  numbered  4  A  W  7,  was  assayed  by 
W.  T.  Schaller  with  the  following  result: 

Analysis  of  coal  frmn  »ea  cliff  IJ  miles  weM  of  Convin  Bluffs  Alaska, 

Per  cent. 

Fixed  carbon 40.80 

Volatile  hydro(*arbon 41. 30 

Moisture 13. 55 

Ash 4.33 

Sulphur 40 

100.38 

Coke None. 

Color  of  ash Gray. 

Fuel  ratio 0.  96 

A  second  seam  which  has  yielded  some  coal  is  about  1,000  feet  lower  stratigraphic- 
ally,  the  intervening  IkhIs  being  shales  which  contain  several  coal  seams  either  too 
small  or  too  impure  to  be  of  value.  This  bed  out<;rops  in  the  sea  cliff  three-fourths 
of  a  mile  west  of  Corwin  Bluff  and  is  develope<i  by  a  tunnel  about  40  feet  long 
driven  without  timlwrs.  The  photograph  (PI.  VIII),  which  is  probably  of  this  bed, 
is  taken  from  Schratler's  report  and  shows  the  nature  of  the  development  work 
done  in  1901 . 

The  seam  is  5  feet  thick  and  has  two  thin  clay  partings,  one  1  foot  from  the  floor, 
the  other  alx)ut  the  middle.  The  roof  is  shalv  sandstone  which  stands  well  without 
timbers.  The  floor  is  hard  clay  or  -clay  shale  and  contains  a  smaller  seam  several 
feet  below  the  one  that  has  l^een  develoj)ed. 

A  sample  of  this  coal  taken  by  the  writer  across  the  l>ed  as  exposed  in  the  face  of 
the  tunnel,  excluding  the  two  partings,  was  assayed  by  VV.  T.  Schaller  with  the  fol- 
lowing result: 

Analysis  of  coal  from  sea  cliff  three-fourths  mile  west  of  Cbrwiri  Bluffy  Alaska. 

Per  cent 

Fixed  carbon 42. 06 

Volatile  hydrocarbon 37.  72 

Moisture 11. 18 

Ash 9.04 

100, oa 
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Percent. 

Coke None. 

Color  of  a*ih : Light  gray* 

Fuel  ratio 1.11 

The  coal  in  the  face  tif  the  timnel  in  Holid,  jiiui  though  frozen  iloes  not  break  up 
greatly  on  exposure  to  the  air.  A  sample  exiK)»ed  to  the  air  for  aeveral  months  in 
the  office  is  Htill  solid  except  for  some  cracks,  which  may  ))e  due  to  other  cau8QH  than 
evaporation,  but  a  sample  which  had  been  thoroughly  air-iiried  in  the  office  for  eev- 
cral  months  slacked  to  fine  grains  when  again  x>ut  in  water.  When  finely  |>owdered 
the  coal  loses  moisture  rapidly,  so  that  an  assay  made  from  a  portion  of  a  sample 
which  had  been  ground  in  an  agate  mortar  showed  only  4.H6  per  cent  moisture  as 
compare<l  with  the  11.18  per  cent  obtaineil  from  coarnely-ground  material.  The 
specific  gravity  of  a  sample  of  the  air-dried  coal  was  roughly  detennined  to  be  1.39. 

The  next  bed  of  importance  is  about  500  feet  lower  stratigraphically,  the  inter- 
vening beds  being  shales  which  contain  4  or  5  small,  unimportant,  coal  seams.  This 
is  probably  the  original  Corwin  vein  and  has  yielded  a  consi<lerable  amount  of  croal. 
It  has  been  developed  by  a  timnel  from  the  cliff  face  and  an  air  shaft  from  the  le\'el 
surface  above  the  cliff  which  is  alx>ut  75  feet  above  the  sea.  In  the  summer  of  1904 
the  entrance  to  the  tunnel  was  closed  by  a  great  mass  of  ice,  the  remnant  of  snow- 
drifts formed  the  winter  before,  and  the  air  shaft  was  filled  with  water,  so  that  the 
workings  were  inaccessible  and  the  coal  bed  could  not  be  measured.  It  is  reported 
to  have  a  total  thickness  of  16  feet,  of  which  7  feet  is  clear  iroal  with  no  partingH, 
while  the  remainder  contains  several  partings  and  is  without  value.  . 

Two  samples  were  taken  by  the  writer  from  sacks  of  coal  mined  the  year  before, 
which  were  found  frozen  in  the  lire  at  the  foot  of 'the  cliff.  One  of  these  (No.  4  A 
C  4)  is  a  fair  sample  of  the  material  found  in  the  coal  sacks,  and  represents  the  coal 
as  it  has  actually  been  mined  and  shipped.  The  other  sample  was  taken  from  the 
same  sacks  but  was  washed  before  sampling.  It  probably  rej^resent.M  approximately 
the  quality  of  coal  that  could  be  obtained  from  thiH  b<Ml  by  careful  mining.  The 
analyses  by  W.  T.  Si-haller  are  an  follows: 

Analusis  of  rixtl  fnnu  wa  cliff  timt  of  Corwin  TUuff,  Affutkn. 

SoAAVi.  N0.4AC5. 

Percent.  Percent. 

Fixed  carbon 4 1 .  67  47.  49 

Volatile  hydroi'arbon .S7. 49  39.  08 

Moisture.. 9.45  9.49 

Ash Il.:i9  3.49 

Sulphur 30     

100.30  99,55 

Coke None.  None. 

Color  of  ash ( iray.  Light  gray. 

Fuel  ratio 1.  i  1  1.  21 

The  coal  from  this  bed  which  wa.H  exaniiue<l  wjih  niiiUMi  alxmta  year  before  and 
since  then  ha<l  been  nubjec^ted  to  alternate  fnvzing  and  thawing.  Most  of  it,  though 
not  all,  wa.M  in  small  pieces.  The  winijilcs  which  were  brought  to  the  office  have  not 
broken  up  ])erceptibly.  A  finc'Iy  pulverized  Kunplc,  when  a.'^'^ayed,  contained  only 
4.49  per  cent  moisttire  as  eonipared  with  9.49  jht  cent  in  the  coarsely  ground  niat^v 
rial.  Below  this  bed  there  are  shales  for  about  1,000  feet  btjtween  it  and  the  con- 
glomerate bed  which  fornw  Corwin  lUuff.  In  this  shale  there  are  8  beds  of  coal, 
indicated  by  (Toppings,  whiirh  could  not  l)e  examined  in  detail,  wince  their  expo- 
sures in  the  cliff.**  were  inacces.«sible.  Three  of  these  l)edfl  seenuMl  to  be  over  4  feet 
thick.     One,  which  imme<liately  overlies  the  conglomerate,  apju-ars  from  the  sea 
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to  be  abont  30  feet  thick  and  of  impnrc  coal.  Another  about  12  feet  thirk  an<)  a 
third  4  feet  thick  are  reported  to  be  clean  coal  of  good  quality.  The  conglomerate 
bed  at  Corwin  Bluff  is  from  10  to  20  feet  thick. 

Immediately  below  the  conglomerate,  and  lying  between  it  and  a  maNsive  8an<l- 
slone,  there  is  an  irregular  coal  bed  from  which,  it  is  reporteil,  ."iiXI  Ions  of  coal  were 
taken  in  one  season.  This  bed  has  been  affected  hy  shearing  movcmenta  of  tbe 
adjacent  strata,  and  the  coal  is  brecciated  and  polieheil.  though  it  <an  be  obtaintnl  in 
large  pieces.  In  other  parte  of  the  series  the  adjacent  shales  are  Hoft  be<ls  which 
have  yielded  equally  to  shearing  strains,  so  that  the  cgal  beds  have  reuiained  com- 
paratively unaltered.  But  in  this  case,  the  conglomerate  and  sandnlone  beds  being 
rigid,  the  whole  effect  of  such  forces  has  been  felt  by  the  coal  bed  whic^h  lieti  between 
tbem.  In  the  face  of  the  bluff  the  coal  appears  in  a  series  of  iso1ate<l  masses,  as 
shown  in  thesket4:h  (flg8),  which  is  parallel  with  tbe  strike  of  the  bedding. 


I- 
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FiO  8.— Bectloa  ol  iireKular  coal  bed  UDdetlying  Ihe  canglament^  al  Corwin  BlufF. 


Since  this  bed  was  partially  mined  out  the  face  of  the  bluff  has  fallen  down,  making 
tbe  coal  inaccessible,  and  the  samples  for  analysis  were  taken  from  large  pieces  which 
had  fallen  down,  and  may  not  be  fully  representative.  The  result  of  the  analysis  by 
Schaller  is  as  follows; 

Analy$i»  of  eoal  from  Carvin  Bluff,  Alatkn. 

Fixed  carbon 57. 49 

Volatile  hydrocarbon 34.59 

Moisture 4. 49 

Ash 3,43 

Snlphur    ■. 39 

1U0.;(9 

Coke None. 

Ash Gray. 

Fuel  ratio 1 .  83 

Specimens  of  this  coal  which  were  found  on  the  talus  at  the'foot  of  the  cliff  and 
had  probably  been  long  exposed  to  the  weather  wenied  to  be  entirely  unaffected. 
The.  specific  gravity  of  asample  which  had  been  exposed  to  the  air  for  several  months 
was  roughly  determined  to  be  1.30.  While  the  analyitrs  indicates  that  this  is  the  best 
coal  sampled  from  the  Corwin  fonnetion,  the  irregular  nature  <if  the  betl  maktw  it 
doubtful  if  "t  can  ever  be  profitably  worked. 

The  next  bed  of  importance  in  the  series  outcrops  in  the  sea  cliff  about  1,000  feet 
east  of  Corwin  Bluff,  and  is  stratigraphically  400  feet  below  the  conglomerate  bed,  the 
intervening  strata  being  sandstones  and  shales  containing  many  plant  remains,  snd 
one  small  coal  bed  below  the  irregular  one  noleil  above.  The  section  of  tbe  coal  bed 
from  the  top  itown  is  as  follows:  Clean  coal,  1  foot;  black  shale,  1  foot;  clean  coal.  4 
feel.    The  coal  froni  the  upper  and  lower  benches  is  about  alike. 
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The  roof  of  this  1x^1  ih  )>la(!k  shale  1 J  feet  thick,  above  which  in  shaly  sandstone. 
The  floor  of  th*»  be<l  is  bla<'k  Hhale  2  feet  thick,  Ik'Iow  which  there  is  1  foot  of  impure 
limestone. 

This  bed  has  lieen  partially  o{)ened  at  the  top  of  the  cliff,  which  is  about  100  feet 
high,  and  has  yieldi^d  for  whaling  ships  some  coal  said  to  be  of  good  quality.  The 
face  of  the  cliff  up  to  75  feet  above  the  sea  was  covertni  in  July  and  August,  1904, 
with  snow  and  ice,  the  remnant  of  snowdrifts  accumulated  the  winter  l)efore. 

A  sample  across  the  bed  was  taken  by  the  writer,  excluding  the  shale  parting 
noted  above.     The  result  of  its  analysis  by  Schailer  is  as  follows: 

Analyxis  of  coal  from  sea  cliff  eaM  of  Cormn  Bluffy  Altuka. 

Percent 

Fixed  carbon 48. 47 

Volatile  hydrocArl)on 33.40 

Moisture 12. 45 

Ash 5.  eg 

100. 00 

Cf )ke None. 

Color  of  ash Light  gray. 

Fuel  ratio 1.46 

The  sample  was  taken  from  the  croppings  of  the  bed,  where  it  was  considerably 
broken  up  by  weathering. 

Al>out  50  feet  below  this  l>ed  there  is  an  undeveloped  bed  which  appears  from  the 
croppings  to  be  about  2  feet  thick.  Below  this  for  alwut  8,000  feet  no  coal  1)ed8  above 
1  foot  in  thickness  were  observed  by  th(»  writer,  though  thin  l>ed8  have  been  noted 
at  several  places,  as  will  l)e  seen  from  the  section,  PL  IX. 

THETIS   GROUP. 

The  coal  bwls  of  the  Thetis  group  outcrop  on  the  coast  (>  miles  east  of  Corwiu  Bluff, 
and  are  stratigraphically  about  8,00(1  feet  below  the  lowest  bed  of  the  Corwin  group. 

The  outcrop  along  the  coiu^t  is  near  a  sandstone  cliff  al)0ut  30  feet  high,  the  seawanl 
end  of  Ji  low  ridge  which  extends  inland  in  a  southeast  dirt'ction.  It  is  about  4i 
miles  west  of  Ca[>e  Sal)ine  and  2  miles  east  of  the  month  of  Thetis  Creek.  The  coal 
here  is  reported  to  have  been  worke<l  first  ))y  a  whaleman  who  found  all  the  >>ed8 
accessible  at  Corwin  Bluff  already  occupied  ])y  the  crews  of  other  ships,  and  was 
directed  to  this  place  ])y  natives.  The  United  States  revenue  cutter  Thetis  coaled 
here  in  18H8.  Jt  is  reported  that  when  the  bed  was  <liscovere<l  it.s  outcrop  extende<l 
across  the  beach,  standing  above  the  sand,  and  a  large  amount  was  easily  obtained. 
In  1904  extensive  snowdrift.s  covered  the  beaches  and  the  cliff  face  so  that  no  out- 
croj)  was  seen.  The  l)edding  strikes  N.  60°  W.  and  dips  southwest  at  an  angle  of 
about  20°. 

The  vein  wliich  was  worked  in  1888  is  prol)ably  one  that  overlies  the  massive 
sandstone  which  forms  the  cliff  noted.  Croppings  on  the  level  ground  above  the 
l)luff  in<licate  two  coal  l>eds  of  considerable  thickness  with  15  or  20  feet  of  sliale 
between.  Re]>ortH  of  the  workings  indicate  that  the  vein  has  a  thickness  not  less 
than  ()  feet.  In  about  700  feet  of  dark  shales  underlying  tlie  sandstone  l.)ed  ten  coal 
beds  were  noted,  only  two  of  which  are  of  possible  economic  value. 

The*  fir«t  (»f  these  is  about  250  feet  Im'Iow  the  Thetis  bc<l,  and  outcrops  about  1(X) 
feet  east  of  the  high  sandstone  cliff.  It  contains  4  feet  of  clean  coal  without 
partings,  and  has  for  roof  and  floor  black  shales  which  contain  several  small  coal 
seams.  A  sample  across  this  ImmI,  where  it  was  expose<l  by  the  undercutting  of  the 
surf  on  the  cliff,  was  taken  l)v  Mr.  Washburne,  and  was  as-sjived  bv  W.  T  Scballer 
with  the  follow  inir  result: 
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Analynis  of  coal  from  Thdis  iniuef  Alaska. 

Per  cent. 

Fixed  carbon 46. 27 

Volatile  hy(iro<*arlK)n 35. 60 

Moisture 1 3. 61 

Ash 4.52 

100.00 

Coke None. 

Color  of  ash Light  brown. 

Fuel  ratio 1.30 

As  is  noted  above,  the  sample  was  taken  from  a  natural  exposure  which  was  fre- 
quently drenched  by  the  waves,  and  the  quality  of  the  coal  may  have  l)een  slightly 
affecteii.     The  coal  in  the  croppings  is  broken  up  into  small  pieces. 

A  second  seam  which  api)ears  to  be  of  workable  size  is  about  200  feet  lower  in  the 
coluuin  and  outcrops  al)out  6(X)  feet  farther  east.  It  contains  3  feet  of  clean  coal 
without  partings,  l)elow  the  same  thickness  of  Iwny  coal  which  is  prolmbly  worth- 
less.    No  analysis  was  made  of  the  sample  from  this  ])e<l. 

Below  the  ])eds  of  the  Thetis  group  there  are  about  3,000  feet  of  shales  and  sand- 
stones, outcropping  l)etween  Thetis  mine  aiui  Cape  Sabine,  in  which  several  coal 
])ed8  have  l)een  noted,  but  none  are  of  commercial  value.  East  of  Cape  Sabine  the 
8tru(!ture  changes,  so  that  the  outcrops  of  the  lx»<ls  descril>e<I  al)ove  are  pro])ably 
repeated,  but  the  work  lias  not  ]>een  sufficiently  detailed  to  identify  them.  The 
coal-bearing  formation  is  not  exposed  in  st^a  cliffs,  an<l  the  croppings  in  the  interior 
are  not  well  defined. 

EAST   OP  CAPK  SABINE. 

Croppings  of  half  a  dozen  or  more  coal  l)ed8  were  seen  south  of  a  camp  10  miles 
east  of  Cape  Sabine.  One  of  these  whic^h  was  well  exposed  was  found  to  be  over  4 
feet  thick.     The  beds  strike  N.  80°  K.  and  dip  north  from  20°  to  40°. 

CAPK    BEAUFORT. 

The  occurrence  of  coal  at  Cape  Beaufort,  40  miles  east  of  Corwin  Bluff,  was  note<l 
by  Mr.  Collie"  seventy-five  years  ago.  At  this  j)oint  there  is  a  hill  500  feet  high, 
but  the  cliff  is  made  up  of  Quaternary  gravels,  ground  ice,  and  talus  from  the  hill,  so 
that  there  are  no  gcxxi  natural  exjKfsures  of  the  coal-bearing  strata.  In  the  hasty 
examination  made  by  the  writer  the  croppings  of  four  coal  l)eds  were  discovere*!  on 
the  hill,  but  no  measurable  exposures  were  found.  Schrader,  ^  who  visiteil  the 
IcK'ality  in  HK)1,  reporte<i  that  he  saw  a  partially  develope<l  coal  beil  6  feet  thick, 
one-eighth  mile  from  the  coast.     The  ])ed8  strike  S.  45°  E.  and  dip  20°  SW. 

WAINWRIOHT   INLET. 

The  writer's  examination  of  this  coal  lield  cn<led  at  Cape  Beaufort,  but  its  contin- 
uation to  the  nortb  is  inferre<l  from  coal  found  along  the  bea(;h  and  dredged  up  from 
the  sea  floor.  *? 

The  most  northerly  occurrence  yet  reporte<l  of  the  <!oal  along  the  coast  is  at  Wain- 
wright  Inlet,  latitude  70°  37^  longitude  159°  45^  Hero  it  is  said  by  Mr.  Woolfe,'^ 
who  discovered  it  in  1889,  to  occur  on  the  Imnks  of  Kuk  River,  which  flows  into  the 
inlet. 

o Zoology  of  Captain  Beechcy's  voyagp.  London.  Henry  Ci.  Bohn,  1839.  p.  173. 

feSchrader,  F.  C,  ReconnaLssance  in  northern  Alaska:  Prof.  Paper  V.  8  (»ool.  Survey  No.  20,  1904, 
p.  110. 
c  Zoology  of  Captain  Beechey'8  voyage,  p.  174, 

Dall,  W.  H.,  Coal  and  lignite  in  Alaska:  Seventeenth  Ann.  Kept.  V.  8.  (ieol.  Survey,  pt.,  p.  1  820. 
<t Report  on  population  and  resources  of  Alaska:  Eleventh  Census,  Wa.«>hington,  1893,  p.  133. 
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Schrader  collect«tl«  fossil  plants  at  Wainwright  Inlet  in  1901,  which  indicate  that 
the  Corwin  formation  is  present  there,  and  though  he  was  unable  to  visit  the  locality 
mentioned  by  Woolfe  he  found  samples  of  apparently  good  coal  near  the  |X)int  where 
the  fossils  were  collecte<l.  A  sample  collecteil  by  S<;hrader  and  analyzed  by  Georgd 
Steiger  was  as  follows: 

Anabf)n»  of  coal  coUeti^d  near  Wainvrrighi  Inlety  Alaska. 

Per  cent 

Fixed  carbon 42.  W 

Volatile  matter 42. 99 

Moisture 10. 65 

Ash 3.42 

100. 00 

Sulphur 62 

Coke NoD^ 

Fuel  ratio .99 

The  analysis  resembles  that  of  the  coal  from  the  upper  bed  of  the  Corwin  forma- 
tion at  Corwin  Bluff. 

INLAND   EXTENSION. 

The  present  investigation  was  necessarily  confined  to  a  strip  a  few  miles  wide  along 
the  coast,  but  the  inland  extension  of  the  coal  field  can  l)e  reasonably  inferred  from 
topographic  evidence.  Residents  of  the  region  who  have  made  the  trip  from  Point 
Hope  to  Cape  Sabine  by  way  of  Kukpuk  and  Pitmegea  rivers  report  that  they  found 
coal  at  their  camp  on  the  portage  between  these  rivers.  This  camp  could  not  have 
been  less  than  20  miles  inland  southeast  of  Cape  Sabine.  Coal  has  also  been  reported 
from  the  Colville,  near  its  hea<l waters,  by  Ensign  Howard  &  of  the  United  States 
Navy,  who  discovered  it  in  1886,  and  by  Jamei?  S.  Reed,'*  who  visited  that  region 
in  liH)8.  The  topography  of  the  upj)er  C'olville  basin  is  reported  to  be  undulating 
with  low  hills,  the  rocks  consisting  of  a- sandstone  formation  in  which  thick  veins  of 
bituminous  coal  outcrop  along  most  of  the  creeks. 

Howard  makes  tlic  following  statement  in  regard  to  the  coal:  "During  the  after- 
noon we  passiHl  a  hill  about  50()  feet  in  elevation  with  outcrops  of  coal  on  the  sides, 
an<l  iK^yond  the  coal  were  found  pieces  of  a  substance?  called  wood  l)y  the  natives. 
It  was  hard,  brittle,  light  brown  in  color,  very  light  in  weight,  and  burned  readily, 
giving  out  quantities  of  gas.  This  n»aterial  was  scattered  around  in  all  shapes,  sizes, 
and  (luantities."  Dal  1 '^  suggests  that  this  material  may  l)e  ozocerite,  but  no  sam- 
ples of  it  were  brought  away.  Some  material  answering  to  this  description  was 
found  on  tin?  headwaters  of  Kivalina  River  last  summer  by  W.  Thompson.  It  is  a 
sort  of  brown  "cannel'^  coal  and  burns  readily,  evolving  much  gas  and  llame. 
Some  of  the  coal  IhhIs  at  Corwin  Bluff  are  re]K)rte<l  to  contain  cannel  coal,  though 
no  samples  were  obtained. 

Although  the  continuity  of  the  Corwin  coal-bearing  formation  to  this  point  has  not 
bet^n  demonstrated,  it  seems  probable  from  i\w.  facts  noted  above  that  the  coals  of 
Colville  River  arc*  of  the  same  horizon  as  those  on  the  coast. 

Tlie  rocks  of  the  Corwin  formation  wen^  not  recognized  by  Schnider  along  Anak- 
tuvuk  (»r  lovvt^r  Colville  rivers,  though  a  Lower  Cretaceous  formation  called  the  Anak- 
tuviik  series,  which  is  not  coal  In'aring,  occurs  on  the  river  of  that  name.  ^ 

a  Schnider,  F.  (\,  UoconnaissuiK'O  in  northern  Ahuska:  I'n)f.  Paper  U.  S.  (j(H)\.  Sur\'ey  No.  20,  1904. 
p.  no. 
'•Stoiu'v.  (t.  M.,  Naval  explorations  in  Alaska.  V.  S.  Naval  hiMtltute.  Annapolis,  1900.  p.  69. 
<'Selira<k'r.  F,  C.  op.  eit..  pjt.  'M  and  lOU. 

'/Coal  and  lignite  of  Ahi^ka:  Sevmteenlh  .\nn.  K«'pt.  I'.  S.  (Jeol.  Survey,  pt.  K  p.  SlS. 
f .Schrader,  F.  ('.,  op.  <it.,  i>p.  74-7(», 
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PALEOZOIC  COAL  FIELI>S. 

EXTENT. 

The  Paleozoic  coals  of  the  Cape  Lisburne  region  art'  of  Lower  Carboniferous  age  and 
occur  in  the  rocks  of  the  Carboniferous  series,  which  has  bet»n  described  under  the 
heading  "  (leology."  The  coal-l)earing  member  is  apparently  near  the  bottom  of  the 
seriet!.  Owing  to  the  complicated  structure  of  the  rocks  of  the  Lower  Carl)oniferou8 
series,  the  coal-bearing  formation  outcrops  in  limited  areas,  whose  inland  extensions 
and  outlines  can  be  determiniKl  only  by  more  detailed  work  than  the  time  allowe<l 
thi«  exptnlition. 

The  c(>al-lx»aring  member  outcrops  in  several  small  areas  near  the  coast  south  of 
Cape  Lisburne,  on  Kukpuk  River,  about  15  miles  from  the  coast,  and  on  the  coast  at 
Cape  Thompson.  The  coal  beds  were  not  reported  by  any  of  the  early  explorers, 
and  they- have  not  been  worked  to  any  extent  by  whalemen.  They  were  first  recog- 
nizeil  as  distinct  from  the  Mesozoic  coals  by  A.  G.  Maddren,  who  visited  one  of  the 
localities  in  1900. «  Small  amounts  of  the  coal  have  l>een  tested  in  galley  stoves  and 
a  few  tons  have  been  mined  for  use  at  the  Point  Hope  whaling  station,  but  there  have 
been  no  large  amounts  mined,  nor  have,analy8e8  been  made  previous  to  1904. 

It  is  said  to  give  a  more  intense  fire  than  Nanaimo  coal,  but  engineers  of  the  rev- 
enue cutter  CanMn  regarded  it  as  too  hard  to  burn  in  furnaces  not  provided  with 
forced  draft. 

LOCALITIES  nr  DETAIL. 
NIAK. 

Four  miles  ^  south  of  Cape  Lisburne  black  coal-bearing  shales  outcrop  for  about 
half  a  mile  in  a  cliff  about  50  feet  high  back  of  a  narrow  beach.  The  locality,  a 
famous  camping  place  of  the  natives,  is  called  Niak,  and  is  near  the  mouth  of  a  large 
creek  from  which  vessels  have  occasionally  taken  water.  On  the  south  side  the 
shales  are  in  contact  with  the  massive  limestones  which  are  faulted  over  them  (see 
fig.  5,  page  20).  ,  The  outcrop  of  the  formation  extends  inland  in  a  southeast  direc- 
tion, but  its  limits  have  not  been  determined.  The  shales  are  very  much  crumpled, 
and  the  inclosed  coal  beds  are  often  sheared  so  that  no  continuous  bed  remainB,  Imt 
the  coal  occurs  in  lenticular  masses  along  fault  planes.  Maddren  reports  seeing  a 
4  or  5  foot  bed  of  coal  whoee  outcrop  extended  across  from  the  coast  to  the  creek 
and  which  dipped  north  at  an  angle  of  60°.  Small  amounts  have  been  mined  from 
the  lenses  noted  above,  and  Mr.  Washburne  reports  that  he  saw  a  pile  of  coal  which 
was  mined  and  {*acked  previous  to  1904.  A  sample  taken  from  these  sacks  was 
analyzed  by  W.  T.  Schaller  with  the  following  result: 

Analysis  of  coal  from  Niak^  4  miles  south  of  Chpe  Lisburne ^  Alaska. 

Per  cent. 

Fixed  carbon 77. 65 

Volatile  hydrocarbon 15. 64 

Moisture 3. 77 

Ash 2.94 

100.00 

Coke None. 

Color  of  ash Light  gray. 

Fuel  ratio 4.97 

CAPE   LEWIS. 

About  1  mile  south  of  Cape  Lewis,  which  is  a  promontory  nearly  1,000  feet  high 
11  miles  south  of  Cape  Lisburne,  there  is  a  second  exposure  of  coal-bearing  shales 

aScbrader,  F.  C.  KeconnaiMsance  In  northern  Alaska:  Prof.  Paper  U.  S.  Geol.  Survey  No.  20,  p.  113. 
b  This  description  Is  based  on  the  work  of  C.  Washburne.    The  locality  was  not  visited  by  the  writer. 
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wliicli  outcrop  for  half  a  mile  in  a  low  cliff  l)ack  of  the  V>each.  These  Hhales  carry 
in  addition  to  the  coal  a))undant  fossil  i)lants  of  Paleozoic  tyi>e.  Beyond  the  short 
cliff  no  outcrops  of  coal  have  heen  ohserve<l,  though  there  are  occasional  outcrops  of 
hlack  shale  for  3  miles  to<>'ape  Dyer.  The  coal-bearing  shales  are  overlain  by 
thinly  he<lded  limestones  and  blac^k  cherts  and  slates,  which  are  in  turn  overlain  by 
the  massive  Hmestones  of  Cape  Lewis  (see  fig.  4,  p.  19),  and  they  appear  to  rest  con- 
formably on  the  maf?sive  sandstone  of  which  Cape  Dyer  is  composed. 

The  coal  befls  at  this  point  have  not  been  developed  and  have  yielded  no  coal. 
Though  only  one  bed  of  sufficient  thickness  to  mine  has  been  discovered,  it  is  proba- 
ble that  a  small  amount  of  development  would  uncover  several  be<is,  some  of  which 
may  be  of  sufficient  size  to  work.  Since  the  structure  does  not  seem  greatly  c*ouipli- 
cated,  the  l>eds  may  be  found  to  contain  a  considerable  quantity  of  workable  coal. 

The  outcrops  which  were  examine<l  are  at  a  point  about  1\  miles  south  of  Cape 
Ivewis.  They  are  usually  covered  by  talus  from  the  cliff,  but  the  locality  can  be 
e-isily  recognized,  since  it  is  the  first  ro^-k  exposure  south  of  a  creek  about  1  mile  south 
of  the  cajye. 

The  upper  lx?d  of  ccal  strikes  N.  75°  E.  and  dips  north  at  an  angle  of  40°.  It  is  4 
feet  thick,  but  is  con8i<leraV)ly  crushe<l,  and*  only  tine  material  can  he  obtained  from 
the  croppings.  The  seam  has  one  small  indistinct  parting  near  the  middle.  It  could 
not  be  traced  back  from  the  coast  on  account  of  a  heavy  covering  of  chert  an<l  lime- 
stone debris.  The  roof  of  the  coal  bed  is  hard  gray  fire  clay,  and  the  underlying 
beds  are  hard  black  fire  clays  or  slates  containing  fossil  plant  remams.  .Two  smaller 
beds,  which  could  not  be  measured,  outcrop  south  of  this  at  intervals  of  about  50 
yards.  Their  overlying  and  underlying  beds  are  similar  to  those  of  the  bed  described 
alx)ve.  A  sample  was  taken  by  the  w  riter  across  the  whole  face  of  the  4-foot  co&\ 
bed,  which,  when  analyzed  by  W.  T.  Schaller,  gave  the  following  result: 

Annbjm  of  coal  from  beds  1  mile  soirth  of  Cape  LewiHj  Alaska. 

Per  cent. 

FixeMl  carlK)n 70.  .'W 

Volatile  hydrocarlum 21. 16 

Moisture 5. 51 

Ash 3.00 

100.  OC) 

Sulphur .96 

Coke None. 

Color  of  ash Brown. 

CAI'K    OVER. 

A  third  area  of  these  coal-bearing  rocks  reaches  the  coast  south  of  Ca|>e  Dyer,  and 
tlie  coal  lx?ds  arc  exposed  in  a  low  cliff,  whicli  is  nearly  (N)ntinu()us  fron»  Ca\ye  DycJ 
to  the  high  bhiff  called  "The  Kars,"  a  distance  of  about  a  mile  and  a  half.  An  aban- 
doned native  settlement  here  hears  the  name  Capaloa/'  and  the  name  is  applied  by 
the  writer  to  the  creek  near  which  the  old  houses  stand. 

Cape  Dyer  is  a])out  H)  miles  south  of  Caj)e  i.isburne.  Seen  from  the  north  it 
appi^ars  as  an  isolatt'd  bntti?  standing  out  in  the  sea,  the  land  back  of  it  being  much 
lower.  The  coal-bearing  tormation  probably  c<»nnects  back  of  the  high  point  with 
the  al)ove-mentione<l  area  south  of  Cap(i  Lewis. 

The  coal-bearing  rocks  consist  of  hlack  shales  ami  slates  interbedded  with  lime- 
stone or  hard,  light-colored  fire  clay.  At  the  north  end  of  tliisex]»osure  they  overlie 
the  massive  samlstones  of  Cape  l)}ei-with  apparent  c()nforniity.  At  the  south  end  the 
sandstones  overlie  the  sliales,  the  contact  relation  l>eing  a  well-defined  thrust  fault. 
Where  expoM'd   in   the  cliff,  thi"  shales  an<l    inttM'lx^dded   limestones  are  very  much 

"  ArcordiiijL;  lo  hr.  Inlm  ){.  I)riKK>.  uns-iuiiiiry  at    I'oiiit  Hoim'  rnimloa  i«.  the  iialivt-  iiainc  for  (^ik- 
Dyvr as  wvU  ns  /<»r  ihv  <tj<]  villa^i'. 
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crumple<l  an<l  often  faulted,  as  i.s  nliown  in  lij:.  .'J.  S.  J.  Marhih  reports  that  in  lt>00  a 
8*'Ii()oner  on  which  he  was  a  passen^:er  obtaine<i  al)f)nt  a  ton  of  coal  here  for  uise  in 
the  ^lley  stove.  There  has  been  no  development  and  tliere  are  no  indications  that 
the  coals  have  been  worker! ;  moreover,  development  will  l)e  ditiicult  and  mining 
ex|)ensive  on  account  of  the  disturlMMl  condition  of  the  beds.  Coal  beds  outcroj)  at 
several  places,  but  it  is  impo8.sible  to  determine  their  iiundM^  since  some  of  them 
may  be  repeated.  The  larjjest  bed  seen  measured  40  inches  and  dips  to  the  south  at 
an  angle  of  50°.  The  coal  is  more  or  less  crushed  and  from  the  croppings  cmly  small 
piect»8  can  be  obtained.  Only  one  of  the  other  be<ls  presented  a  measurable 
exposure;  this  is  a  bed  1  foot  thick  about  three-fourths  mile  soutli  of  Caj)e  Dyer. 
The  coal  from  this  bed  was  obtained  in  large  pieces.  A  sample  taken  })y  the  writer 
across  the  large  bed  gave  the  following  analysis: 

Atialif.fiM  of  null  ro/ledtd  1  mile  south  of  Cape  Ihfer,  Alfntka. 

Per  cent. 

Fixed  carlion 79.  8(> 

Volatile  hvdrocarbon 15.  62 

* 

yAloisture 1.71 

Ash 2.81 

100.00 

Coke None. 

Color  of  ash Light  brown. 

Fuel  ratio 5.  55 

KUKI'UK    HIVEK. 

Coal  IkhIs  probably  of  this  formation  outcrop  on  Kukpuk  Kiver,  about  15  miles 
from  its  mouth.  These  have  not  lx?en  examined  by  the  writer,  though  the  occur- 
rence here  of  the  coal-lx)aring  formation  was  observed.  Specimens  of  cannel  coal  of 
good  quality  are  found  on  the  lieach  at  the  mouth  of  the  river,  which  may  have  been 
washed  down,  though  their  source  in  the  bed  rock  has  not  l)een  found  and  they 
mav  have  come  from  either  the  Mesozoic  or  Paleozoic  formations.  If  coal  should  l>e 
develoj)ed  on  this  river,  Marryat  Inlet  could  be  used  as  a  shipping  point  for  small 
cargoes. 

CAPE  THOMPSON. 

Similar  coals  have  l)een  reporte<l  from  Cai>e  Thomj)son  al>out  40  miles  south  of 
Cape  Lisburne.  The  Carboniferous  rocks  are  known  to  extend  to  Cape  Thompson, 
and  the  cliffs  when  seen  from  a  distance  appear  to  contidn  shales  similar  to  those  of 
the  coal  formation,  but  the  locality  has  not  lx?en  examined  by  the  writer. 

INL.ANI)    EXTENSION    OF    PALEOZOIC   COALS. 

Nothing  is  definitely  known  of  the  occurrence  of  Carboniferous  rocks  l)eyond  a 
p<^)int  15  miles  from  the  sea  on  Kukpuk  Kiver.  From  ilescriptions  of  Noatak  River 
given  by  S.  B.  McLenigan  <'  it  seems  possible  that  the  crumpled  shaly  rocks  of  this 
series  may  be  exposed  at  the  canyon  of  the  Noatak,  which  is  al)out  120  miles  east 
of  Cape  Thompson. 

Car]x)niferou8  rocks  correlated  with  the  Lisl)urne  formation  were  .found  by 
Schrader  on  the  hemiwaters  of  John  and  Anaktuvuk  rivers  in  1901.  No  coal  beds 
have  been  reporteil  here,  though  it  is  possiV)le  that  a  more  careful  si'arch  may  reveal 
the  presem^of  the  coal -bearing  member.  On  upjxT  John  River  in  latitude67°  7'' north, 
longitude  152°  west,  considerable  coal  detritus  was  observed.  This  was  of  such  a 
quantity  and  character  as  to  suggest  the  occurrence  of  bituminous  coals  of  economic 
value  somewhere  in  the  region  north  of  this  locality  and  in  the  <lrainage  basin  of 
5ohn  River. 

aCrulBe  of  the  Corwin  in  lb86.    Washington,  (.Jovernment  Printing  Office,  1887,  pp.  72-73. 


46  GEOLOGY    AND    COAL    OF    CAPE    LTSBUENE    REGION. 

CHAllACrER   OF   CAPE    L.ISBURNE   COAIiS. 

The  coals  of  the  Corvvin  formation  which  are  most  widely  distributed  in  north- 
western Alaska  are  of  a  rather  low  grade  but  considerably  better  than  aversge 
lignite,  though  as  -&  general  rule  they  slack  to  a  greater  or  less  degree  when  exposed 
to  the  weather.  They  are  all,  so  far  as  known,  noncoking.  The  analyses  made  from 
samples  collected  from  a  number  of  beds  in  1904  show  that  the  average  fuel  ratio  ia 
about  1.22.  The  average  percentage  of  water  is  below  10,  and  the  average  percjentage 
of  ash  is  about  5.  The  sulphur,  wherever  it  has  been  determined,  is  less  than  half  of 
1  per  cent.  The  average  specific  gravity,  which  has  not  l>een  carefully  determined, 
is  probably  between  1.30  and  1.40. 

Mr.  Chas.  L.  Norton,  of  the  Massachusetts  Institute  of  Technology,  made  tlie  fol- 
lowing report  to  the  Corwin  Trading  Company  on  a  sample  of  this  coal:« 

I  find  that  the  specimens  of  Alaska  coal  which  you  recently  Rent  me  have  a  calorific  powerof 
7,560  calorieii  per  gram,  or  13,600  B.  T.  U.  per  pound.  This  is  quite  an  good  as  the  average  western 
coal  and  is  not  more  than  10  per  cent  inferior  to  the  best  eastern  coals.  1  can  not  guarantee  the 
sampling  of  the  coal,  as  I  have  had  only  a  few  small  sample  lots  to  work  from.  To  guarantee  the 
same  I  should  have  to  select  samples  fn)m  Heveral  ton.".  I  have  made  28  combustions  of  the  samples 
you  sent  me,  and  the  figures  given  below  are  the  average  value. 

Comparative  values:  British  thermal  units. 

New  River •. 14,200 

Alaska  Corwin 13,600 

No  calorific  tests  have  been  made  of  the  samples  taken  last  summer  though  the 
proximate  analyses  which  were  made  would  seem  to  confirm  the  above  results. 

The  coal  when  used  for  steaming  purposes  on  the  ocean  has  not  given  perfect 
satisfaction  on  account  of  its  too  small  specific  gravity  for  the  high-draft  steamer 
furnaces  and  ita  high  percentage  of  a.sh.  Tlie  coal  which  was  sold  at  Nome  was 
found  satisfactory  for  domestic  purposes,  except  for  its  high  percentage  of  ash  and 
clinkei's.  That  a  large  part  of  this  dissatisfaction  can  be  overcome  by  greater  care 
in  mining  or  by  washing  the  coal  after  mining  is  evident  from  the  two  analysts 
which  were  made  of  washed  and  imwashed  coal  from  the  large  ]hh\  at  Corwin  Bluff 
(see  table,  page  3H).  In  this  case  the  ash  was  reduced  by  washing  from  11  to  4  |>er 
cent. 

The  coals  of  the  Carboniferous  series  are  noncoking  and  of  a  grade  ])etween  bitu- 
minous and  anthracite  which  should  probably  be  classed  as  semibituminous.  Tlic 
aventge  of  analyses  of  samples  from  three  widely  separated  localities  give:  Fixeil 
carbon  75  per  cent,  moisture  8.fi6  i>er  (;ent,  and  ash  3.95  jH^r  cent.  The  average  fuel 
ratio  is  4.32.  The  only  sample  tested  for  sulphur  gives  0.9()  per  cent.  No  tests 
for  phosphorus  have  been  made.  None  of  the  samples  coked.  These  results 
indicate  a  very  high-grade  fuel  containing  very  little  refuse  matter.  The  coal  in 
all  the  beds  sampled  is  considerably  crushed  and  is  usually  in  small  pieces,  in  the 
croppings,  where  it  has  probably  been  broken  up  to  some  extent,  at  least  by  freez- 
ing and  thawing,  but  it  does  not  slack  perceptibly  when  exposed  to  the  air.  The 
specific  gravity  was  roughly  determined  for  two  sauiples,  and  gave  an  average  of  1.37. 

ANAJ.YSES  OF  COALS. 

The  samples  for  analysis  obtained  last  summer  represent  as  nearly  as  [jossible  the 
whole  thickness  of  the  beds  froui  which  thev  were  taken.  Thev  were  sealed  up  imme- 
<liately  in  tin  tubes  to  prevent  any  loss  of  moisture,  and  the  analyses  in  most  cases, 
therefore,  show  a  higher  percentage  of  moisture  than  the  analyses  publishe<i  hereto- 
fore of  coals  from  the  Cape  Lisburne  region.  The  table  which  follows  includes 
s:^veral  analyses  that  have  l)een  published  before  as  well  as  those  made  from  samples 
collectiMl  bv  the  writer. 


'iBrook.'^,  A.  11..  Conl  resoun^es  of  Alaska:  Tweiity-secuiKl  Ann.  Kept.  V.  8.  (Wo\.  Survey,  pt.  3,  1902, 
p.  ijtk).  .Schrader,  F.  (;.,  Reconnaissance  in  norlliern  Alaska:  Prof.  Paper  U.  S.  Geol.  Survey  No.  20, 
1904,  p.  112. 
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A  second  table  is  inserte<l  for  the  purpose  of  comparing;  these  coa\s  with  coala  fmm 
otherparts  of  AUflka  and  the  United  State?.  With  the  exception  of  the  analyflee  of 
Vancoaver  Island  and  Waeltin^n  coale  in  thie  table  the  nainples  and  analy»iee  are 
from  recent  work  of  geologiats  and  chemists  of  the  nniteit  States  (ieolt^cal  Survey 
and  of  the  coal-testing  plant  maintaineil  at  the  Louisiana  I'lirchaxe  KxposiUon,"  and 
are  ae  nearly  as  poeeible  representative  in  every  way  of  the  mines  irom  whieh  they 
are  Uken. 

No  taloriflc  determination!^  for  the  coais  from  the  Cape  Lisbiirne  region  have  been 
made.  By  the  use  of  an  empirical  formula  whirh  the  writer  has  found  to  Kive 
approximately  accurate  results  the  aversf^  calorific  value  of  the  Jurassic  coals  can  be 
eetimaled  at  7,000  calories  or  12,200  British  thermal  units,  and  of  the  Carboniferous 
coals  7,715  caloricH  or  13,887  British  thermal  unite.  The  calorific  values  of  coals 
from  the  United  States,  obtained  by  this  formula,  differ  only  slightly  from  those 
determined  experimental! y,  while  the  calculated  calorilic  value  of  the  British  Colum- 
bia coals  is  nearly  SOO  calories  higher  than  that  given  in  the  table. 
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Compariwn  of  analijse.i  of  coal  from  the  Cape  Lisburne  region  with  coals  from  other  parU 

of  Alaska  and  the  United  tStates. 
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CONDITIONS  OF  MINING  AND  DEVELOPMENT. 

There  are  no  permanent  developments  or  conveniences  of  mining  at  any  of  the 
places  in  the  Cape  Lisburne  region  where  coal  ha«  been  obtained.  When  the  mines 
were  operated  by  the  whaling  fleet  the  ships  anchored  near  and  sent  sailors  ashore 
to  dig  coal  from  the  croppings  wherever  it  was  convenient.  .Sometimes  powder  was 
used  to  break  <lown  the  face  of  the  cliff,  after  which  the  coal  could  be  picked  out  of 
the  debris.  In  1900  an<l  1901  the  Arctic  Development  Company  and  the  Corwin 
Trading  Company  attempted  to  mine  a  little  more  systematically,  but  as  the  work 
wafl  largely  done  by  Eskimos  and  directed  by  men  inex{)erience<l  in  coal  mining,  it 
is  doubtful  whether  the  product  fairly  indicated  what  the  mines  would  produce  if 
])ropcrly  exploited.     All  black  rocks  were  probably  sacked  up  and  sent  on  l)oard. 

Since  1900  a  few  white  men  remaining  at  Corwin  Hluff  have  attempted  to  work 
the  coal  beds  <luring  the  winter  ])y  short  tunnels  driven  in  from  the  face  of  the  eea 
cliff,  but  the  results  have  been  unsatisfactory,  since  the  entrances  to  the  ininen  and 
the  coal  produced  were  covered  by  snowdrifts  which  turned  to  ice  and  made  them 
inaccessible  when  the  ships  arriveil  in  the  summer. 

The  development  of  the  coal  beils  at  Corwin  Bluff  from  some  point  back  of  the 
cliff  would  be  easy  on  account  of  their  |)erfect  regularity,  and  there  is  no  reason  why 
mines  developed  in  this  way  could  not  be  worked  all  winter. 

Coal  mined  and  sacked  in  winter  wt)uld  be  available  for  shipment  in  summer  if 
piled  on  the  level  ground  above  the  cliffs  or  at  j)laces  near  sea  level  where  the  cliffs 
are  lower  and  .snowdrifts  do  not  form.  There  are  two  such  places  convenient  to  Cor- 
win Bluff,  with  good  beaehes  before  them  fr)r  landing.  In  fair  weather  coal  could 
probably  be  loade<l  ou  vessels  by  means  of  a  cable  tramway  from  the  top  of  the  cliff, 
but  the  experience  gained  at  Nome  would  s(M*in  to  indi<*ate  that  in  the  long  run  it 
would  be  less  expensive  to  liy:hter  it  from  the  beaches.  This  work  can  probably  \ye 
done  more  easily  at  Corwin  Bluff  than  at  Nome,  because  ships  can  anchor  much 
nearer  the  shore. 
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During  the  suDimer  months  only  oahn  days  can  be  used  for  boating  coal  off  to  the 
ships.  Strong  north  or  northeast  winds  make  landings  impossible,  and  strong  south 
winds  also  make  the  work  difficult.  During  thirty  days  from  July  22  to  August  22, 
1904,  there  were  thirteen  days  during  which  the  surf  was  too  high  for  landing  and 
several  more  when  strong  south  winds  would  make  the  use  of  a  line  necessary. 

The  high-grade  bituminous  coals  of  the  Carboniferous  formation  south  of  Cape 
Lisburne  occur  in  limited  areas  and  in  rocks  that  are  very  intensely  folded,  so  that 
the  l)eds  are  irregular  and  the  cost  of  mining  will  necessarily  be  greater  than  at 
Corwin  Bluff.  The  character  of  the  coal,  however,  will  probably  jtistify  their  devel- 
opment at  some  time  in  the  future.  The  conditions  for  shipping  coal  are  better  than 
at  Corwin  Bluff,  since  vessels  can  find  deep  water  nearer  shore  and  the  anchorage  is 
sheltered  from  northeast  winds  by  the  Lisburne  Hills.  The  force  of  the  sea  from 
south  winds  also  is  broken  by  the  Point  Hope  i)enin8ula.  Should  any  of  these 
deposits  be  developed  enough  to  justify  it,  they  coul<l  be  connected  by  a  short  rail- 
road with  Marryat  Inlet,  a  good  harbor  for  small  vessels,  where  wharves  and  bunkers 
can  be  maintained. 

The  coals  from  this  region  can  not  compete  with  outside  coal  at  Nome  since  the 
latter  is  sold  there  as  low  as  $15  per  ttm,  which  is  less  than  the  cost  of  shipping  from 
the  Cape  Lisburne  region.  A  limite<l  amount  of  coal  at  either  of  the  localities  men- 
tioned along  the  coast  would  probably  find  a  ready  sale  to  whaling  ships  and  n'venue 
cutters  at  not  less  than  $10  per  ton,  and  a  larger  amount  could  doubtless  be  disposed 
of  in  the  mining  camps  about  Kotzebue  Sound.  Coal  from  outside  sources  has  prol)- 
ably  never  been  sold  at  Kotzebue  Sound  for  less  than  ^l^0  |)er  ton.  The  whole 
amount  of  coal  which  could  be  marketed  from  the  Cape  LLsburne  region  at  present 
is  probably  between  500  and  1,000  tons  annually. 

SUMMARY  O?"  ECONOMIC  GEOLOGY. 

The  coals  of  the  Cape  Lisburne  region  are  of  two  distinct  classes — low-grade  bitu- 
minous coal  of  Mesozoic  age  and  high-grade  bituminous  or  semibitumous  coal  of 
Paleozoic  age. 

The  Mesozoic  coal  fields  are  known  to  cover  an  area  of  alx>ut  300  square  miles,  but 
reports  obtained  from  prospectors  and  others  indicate  that  their  extent  may  be  much 
greater.  The  coal-bearing  formation  is  of  great  thickness  and  contains  at  least  150 
feet  of  coal  distributed  in  from  40  to  50  seams,  no  less  than  10. of  which  are  over  4 
feet  thick  and  seem  to  be  suitable  for  mining.  The  geologic  structure  of  the  forma- 
tion is  simple  and  well  adapted  to  mining,  and  the  greatest  ol)stacle  will  be  the 
absence  of  timber  in  the  region.  The  coal  is  a  low  grade  of  bituminous,  but  consider- 
ably l>etter  than  lignite.  Vessels  of  the  whaling  fleet  and  revenue  cutters  have  for  the 
last  twenty-five  years  occasionally  obtained  a  supply  from  the  croppings  of  the  seams 
in  the  sea  cliffs  near  Corwin  Bluff,  and  in  19(K)  and  1901  over  1,000  tons  were  mined 
and  sold  at  Nome  for  $18  to  $25  per  ton  in  competition  with  VV^ashington  and  British 
Columbia  cxDals.  It  has  not  given  as  much  satisfaction  as  that  from  Washington  and 
British  Columbia.  Although  it  produces  steam  rajudly,  it  is  not  lasting  and  leaves 
too  large  a  percentage  of  clinker  and  ash.  This  result  is  no  doubt  partly  due  to  the 
unsystematic  manner  of  mining  from  natural  croppings  in  the  cliffs,  and  if  the  IkmIs 
were  properly  developed  in  depth  and  the  coal  ciirefully  mined  to  exclude  unneces- 
sary refoee  it  would  probably  give  fair  results  for  steaming  purposes.  A  limited 
amount  of  coal,  if  it  could  be  relied  on,  at  Corwin  Bluff  would  find  a  ready  sale  to 
whalemen  and  vessels  of  the  Revenue-Marine  Service  at  not  less  than  $10  delivered 
on  the  beach.  At  present  these  Mesozoic  coals  can  not  compete  at  Nome  with  those 
from  the  outside,  but  in  the  mining  cami>s  of  the  northern  porti<^n  of  Seward  Penin- 
sula, where  outside  coal  rarely  sells  for  less  than  $30  per  ton,  about  1,000  tons  from 
Corwin  Bluff  could  probably  l)e  easily  disposed  of.     Should  future  development  of 
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Alaska  or  of  the  commercial  activitiee  of  the  world  create  euch  a  demand  lor  coal 
of  this  character  as  to  justify  the  building  of  a  railroad  to  the  region,  the  aapply  will 
probably  be  found  sufficient  for  many  years'  use. 

The  Paleozoic  coals  of  the  region  occur  in  limited  areas  and  the  beds  are  very 
much  crumpled  and  broken.  The  lai^gest  bed  seen  is  not  over  4  feet  thick,  but  the 
coal  is  of  a  high  grade,  suitable  for  special  purposes,  such  as  blacksmithing  and 
metallur^ry,  and  will  probably  compare  favorably  as  a  heat  producer  with  any  coal 
used  on  the  Pacific  coast.  These  coals  are  also  undeveloped  and  on  account  of  their 
complicated  geologic  structure  they  will  be  more  difficult  to  mine  than  the  Meeoaoic 
coals.  .On  the  other  hand,  the  anchorages  south  of  Gape  Lisbume  are  protected  from 
northeast  and  south  winds,  and  deep  water  can  be  found  nearer  shore  than  at 
Corwin  Bluff.  The  localities  are  also  convenient  to  Marryat  Inlet,  which  is  a  Kood 
harbor  for  vessels  of  less  than  10  feet  draft  On  account  of  their  good  quality  then 
coals  could  probably  be  sold  at  a  profit  even  in  the  Nome  market,  where  the  best 
outside  coal  still  commands  a  price  of  $30  per  ton.  It  is  therefore  safe  to  aay  that 
the  Paleozoic  ix>als  of  tlie  Cape  Lisbume  region  warrant  investigation,  and  it  is  not 
unreasonable  to  expect  that  in  the  future  their  exploitation  will  contribute  an 
appreciable  addition  to  the  value  of  the  mineral  output  of  Alaska. 
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ECONOMIC  GEOLOGY  OF  THE  KITTANNING  AND  RURAL 
VALLEY  QUADRANGLES,  PENNSYLVANIA. 


By  Charles  Butts. 


INTRODUCTION. 

The  field  work  upon  which  this  hullotin  h  based  was  done  in  the  autumn  of  1901  and 
the  summer  and  autumn  of  1902  under  the  general  supervision  of  Marius  K.  (^ampl^ell. 
The  work  in  the  Kittanning  quadrangle  was  mainly  done  by  Lester  H.  Woolsey  and  the 
writer  in  1901,  and  that  in  tlie  Rural  Valley  quadrangle  almost  wholly  by  the  writer  in 
1902. 

In  addition  to  the  data  collected  in  the  Held  much  has  been  derived  from  published 
report,s  of  the  Second  Geological  Survey  of  Pennsylvania,  particularly  the  reports  of  W.  G. 
Piatt  on  Armstrong  County,  I.  C.  White  and  H.  M.  Chance  on  Butler  County,  and  John  F. 
Carll  on  the  oil  regions.  Many  valuable  well  records  have  been  furnished  by  the  oil  and 
gas  companies  operating  in  the  region  and  by  well  contractors,  and  information  pertain- 
ing to  their  properties  has  been  given  by  the  coal-mining  companies,  quarrymen,  and  those 
connected  with  the  clay  industries  of  the  area.  For  all  such  material,  which  adds  greatly 
to  the  value  of  this  report,  the  author  acknowledges  his  obligations. 

TOPOGRAPHY. 

LOCATION. 

As  will  be  seen  on  the  key  map  (fig.  1),  these  quadrangles  lie  in  central-western  Pennsyl- 
vania and  extend  from  latitude  41^  on  the  north  to  40°  45'  on  the  south,  and  from  longitude 
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do.  1.— Key  map  showing  locatioa  of  the  quiidtangtea. 


10         KITTANNINQ    AND    RDBAL   VALLEY   QnADRAWGLKS,   PA. 

79°  15'  <in  tho  eaal  U>  76°  -1.^'  on  the  WRtt.  KhcIl  quadrangle  includes  one-aixteeoth  of 
a  Hqunro  degree,  and  Iheir  combined  area  is  about  4G0  square  miles.  They  lie  almoat 
wholly  in  ArmsLroug  County,  but  the  KIttanning  quadrangle  includes  a  nairow  strip  of 
Butler  County  and  that  portiun  of  both  quadrangles  north  of  Kedbank  Creek  lies  in  Clarion 
Cou[ity.    The  qusdninglea  are  named  from  the  principat  towns  within  their  bwundariea. 

The  latitude  and  longitude  of  the  quadraDgk  iMiundaries  have  been  determined  from 
stations  located  on  somo  of  the  prominent  hiUtopa  of  tlie  region.  These  stations  haie 
been  ponnerted  by  triangulation  with  astronomiral  stations  at  Washington,  Cumberland, 
Grsttun,  and  Pittsburg,  and  the  accuracy  of  the  work  has  been  chocked  by  a  earefully 
measured  base  line  on  the  Pennsylvania  Railroad  north  of  Latrobe. 

TKIAKOULATIOII  STATIOITS, 

All  surveys  for  the  mapa  of  this  bulletin  are  based  on  six  triangulation  stMions  located 
within  the  quadrangim  and  six  otber  stations  in  close  proximity  thereto.  The  locations  of 
the  stations  within  the  quadrangles  are  shown  on  the  topographic  niaps  by  small  triangles, 
but  the, following  sketch>(lig.  2)  shows  the  relative  position  of  all  these  points.  The  sta- 
tions are  marked  by  stone  posts  S  by  8  inches  in  cross  secUon.     In  the  cenl«r  o(  the  top  of 

_  A  My* 
MeCnll  c   -^-^ 


each  post  is  cemented  n  lironKo  tablet  markcul  "  V.  S,  Geological  Survey—  I'ennsylvuiiiH.  ' 
For  the  convenience  of  I'uginecrs  who  tjiay  wish  In  siTiire  accumli'  control  over  their  sur- 
fai'c  surveys,  the  following  ILst  of  stations,  with  full  dctiits  resarding  the  angles  by  whirh 
their  pusitiiHis  have  been  determined,  !.■;  giv™."    There  is  also  given  a  list  of  permani 
end  t('m|>orary  bench  marks,  with  their  cIcVHtiolis,  which  were  e-stablislied  in  the  course 
the  spirit  li'veling  by  which  cnntnil  over  the  surface  relief  of  the  quadrnngte  wa.s  secun 


of 


BellEnHpand  ]  iiiilneaBtotSnj'derNVllli'  (Mutl  post-oOlov,  on  Innil  iH'Iiin^nBtnG.  H.  (1ovi-r.  ol  IMkiiu 
Station  mark:  A  nanilstniic  post  39  1>y  K  by  8  incbiii.  M't  27  1iicIh«  in  Die  Ktounil,  In  eonlcr  of  lop 
wliiili  iscMnenlitl  a  linini!e  tahk-t  niurkiid  'f.  P.  (ieolnnicnl  Survey  -Pennss'lvnnia."' 


.'1  fH^I 


mil  .Tr 


"TliP  list  has  Ik-'ii 


TRIANGULATION   STATIONS. 
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[LaUtude  40»  53'  35.«3".    Longitude  79*»  19  '25.41".] 


To  station- 


Azimuth.      .  Back  azimuth. 


Graham 29 

Leister 65 

Templeton 93 

Reynolds 120 


McCall 

Myers 147 

Rowland 297 

Broadview 353 


59 


57.6 


26  30.0 
59  54.4 
16 


58.2 
130    01    44.6  > 
47    30.2  i 
06    56.5  I 
06    02.8 


117 
209 
245 
273 
300 
309 
327 
173 


12  06.0 
22  57.3 
48  30.3 
31.1 
42.0 


06 
50 


51 

31.4 

41 

28.6 

07 

19.6 

Log.  dis- 
tanco. 


Meters. 

4.0951985 
4.1909592 
4.4288814 
4.;J508735 
4.3(V13865 
4. 4550873 
4.3829142 
4.3608128 


GRAHAM .  ARMSTRONQ  COUNTY. 

About  1  mile  east  of  Blanket  Hill  post-of&ce,  on  a  bare  ridge  of  cultivated  land  owned  by  the  Graham 
heirs  and  rented  by  W.  A.  Blose. 

Station  mark:  A  sandstone  post  36  by  8  by  8  inches,  set  32  inches  in  the  ground,  in  the  center  of  top 
of  which  is  cemented  a  bronze  tablet  marked  "U.  S.  Geological  Survey— Pennsylvania." 

Reference  marks:  Chestnut  tree  24  inches  in  diameter,  magnetic  bearing  S.  23°  W.,  distant  415  feet. 
Dead  chestnut  tree  18  inches  in  diameter,  S.  86°  W.,  distant  257  feet. 

[latitude,  40°  46^  17.28".    Longitude,  79°  24'  50.74".] 


To  station— 


Shrader 

Leister 

MUler .^ 

Templeton 

Reynolds 

Clever 

Rowland 

Kunkle 

Broadview 


Azimuth. 

Back  azimuth. 

— ( 

Log.  dis- 
tance. 

1 

o 

1 

/ 

It 

0 

1 

H 

Meters. 

■      73 

49 

24.6 

253 

39 

u.o 

4. 3613318 

'      98 

40 

56.3 

278 

33 

05.5 

4.2328320 

120 

00 

41.6 

299 

55 

18.5 

4.1263694 

135 

00 

42.7 

314 

53 

49.7 

4.3203059 

154 

18 

20.5 

334 

12 

37.9 

4.  4504542 

209 

22 

57.3 

29 

20 

30.0 

4.1909692 

247 

12 

03.4 

67 

20 

45.1 

4.  3072670 

291 

35 

oa6 

111 

43 

17.4 

4. 2810749 

311 

40 

54.2 

131 

45 

43.1 

4.1436489 

LEISTER.  ARM8TR0N0  COUNTY. 

Six  miles  southwest  of  Kittanning,  in  North  Buffalo  To'Muiship,  on  a  round  knob,  cleared  on  south- 
east side  and  timbered  on  northwest  side.    The  land  belongs  to  Sarah  Jane  Gray,  of  McUaddon. 

Station  mark:  A  sandstone  post  40  by  8  by  8  inches,  set  35  inches  in  the  ground,  in  the  center  of  top 
of  wMch  is  cemented  a  bronze  tablet  marked  **U.  S.  Geological  Survey— Pennsylvania." 

Reference  mark:  Oak  tree  18  inches  in  diameter,  magnetic  bearing  N.  30°  W.,  77}  feet  distant. 

[Latitude,  40°  47'  40.31*.    Longitude,  79°  36'  51.50*.] 


To  station— 


Shrader. 


Azimuth. 


Back  azimuth. 


29    48    10.1 


Templeton 189  42  25.0 

MUler 232  08  42.0 

Clever ;  245  48  30.3 

Qraliam I  278  33  05.5 


209  45  46.8 

9  43  23.3 

52  11  10.0 

ii5  59  54.4 

98  40  56.3 


Log.  dis- 
tance. 


Meters. 
4.01555(>4 
4. 0930300 
3. 8272558 
4.42S8814 
4.2328320 
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MILLER,  ARMSTRONG  COUNTY. 

In  East  Franklin  Township,  about  2  railes  northwest  oT  Kittanning,  on  a  flat,  cultivated  hill  ownmi 
by  James  Miller.    It  is  100  yards  west  of  his  brick  house. 

Station  mark:  A  stone  post  36  by  8  by  8  inches,  set  34  inches  in  the  ground,  in  the  center  of  top  o( 
which  is  cemented  a  bronze  tablet  marked  "U.  S.  Geological  Survey— Pennsylvania." 

(Latitude,  40°  49*  SS.W.    Longitude,  79"  33'  05.12*.l 


To  station- 


Azimuth. 


Leister 62    11    10.0 

Templeton I    158    21    39.5 

Graham '■    2y9    55    18.5 


Back  azimuth. 


Log.  dis- 
tance. 


232  06  42.0 
338  20  00.8 
120    00    41.6 


Meters. 
3.8272S58 
a.  03117410 
4.1263604 


TEMPLETON.  ARMSTRONG  COUNTY. 

About  1^  miles  north  of  Middlesex  (Cowansville  post-office),  in  Sugar  Creek  Township,  on  a  bare 
ridge  with  timber  on  the  northwest  side.    The  land  is  owned  by  Widow  Templeton. 

Station  mark:  \  sandstone  post  42  by  8  by  8  inches,  sot  30  inches  in  the  ground,  in  the  center  of  the 
top  of  which  is  cemented  a  bronze  tablet  marked  "  U.  S.  Geological  Survey— Pennsylvania." 

Reference  mark:  A  wild  cherry  tree,  7  inches  in  diameter,  magnetic  bearing  N.  8°  W.,  164  feet  distant 

[Latitude,  40°  64'  16.17'.    Longitude,  79°  35'  22.26*.] 


To  station — 


Leister 

Shrader 

Keynolfls 

Clever 273    Oi)    31.1 

Graham 314    53    49. 7 

Miller i    338    20    09.8 


Azimuth. 

o 

t 

0 

9 

43 

23.3 

18 

52 

03.4 

193 

21 

32.2 

Back  azimuth. 


189  42  2&0 

198  48  43.8  I 

13  22  43.0 

93  16  57.6 

135  00  42.7 

158  21  39.5 


Log.  dis- 
tance. 


Meters. 
4. 0930300 
4.3503880 
4.0380218 
4.  .3508735 
4.3203059 
3. 9397410 


STATIONS    WITHOUT   THE   QUADRANGLE. 
BROADVIEW,   INDIANA   COUNTY. 

About  2J  miles  north  of  Sholocta  and  three-tenths  mile  east  of  Armstrong-Indiana  County  line,  on 
a  high,  baru  hill,  with  .some  timber  on  the  southwest  slopiv    The  land  is  owned  by  .John  Russell. 

Station  mark:  A  stone  post  42  by  8  by  8  inches,  set  38  inches  in  the  ground,  in  the  center  of  top  ol 
which  is  cemented  a  bronze  tablet  marked  "U.  S.  Geological  Survey— Pennsylvania." 

[Latitude.  40°  41'  16.95".     Longitude.  79°  17'  28.00".] 


To  .station- 


Azimuth. 


Back  azimuth. 


Of" 

Graham 131    45    43.1 

Clover 173    07     19.0' 

Kunkle 25;t    14     15.0  ' 


311     40    54.2 

353    06    02.8 

73    17    40.3 


Log.  dis- 
tance. 


Meter  tt. 
4.1436489 
4.  3608128 
3.8862700 


KUNKLE.   INDIANA   COUNTY. 


On  land  owned  by  Philip  Kunkle.  about  2  miles  north  of  Creokaide  post-office,  near  western  end  of  a 
high  ridge  having  scattering  trees  on  the  eastern  end. 

Station  mark:  A  stone  post  42  by  6  by  0  inches,  set  36  inches  in  the  ground  on  solid  rock,  in  the  center 
of  top  of  which  isci'mented  a  bronze  tablet  marked  *'L'.  S.  (Jeological  Survey— I'ennsylvania." 


TRIANGULATION    STATIONS. 
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[Latitude,  40*»  4^  28.78*'.    Longitude,  79*  12'  14.0(r.] 


To  station— 


Arimuth.      '  Back  azimuth. '   ^^^^^ 


Broadvk'w. 
Oraham... 


Rowland '    183    45    23.0 


o 

/ 

* 

o 

/ 

» 

Mrters. 

73 

17 

40.3 

253 

14 

15.6 

3.8862700 

111 

43 

17.4 

291 

35 

03.6 

4.2810749 

183 

45 

23.0 

3 

45 

50.3 

4. 1737351 

MYERIi,  CLARION  COUNTY. 

About  3  miles  southeast  of  Sligo.  in  Toby  Township,  near  the  main  road  lietween  Clarion  and  East 
Brady,  and  about  halfway  between  the  two  places,  on  a  bare  Icnob  of  cultivated  land  belonging  to 
V.  R.  Myers,  of  Sllgo. 

Station  mark:  A  sandstone  post  36  by  8  by  8  inches,  set  30  inches  in  the  ground,  in  the  center  of  top 
of  which  is  cemented  a  bronze  tablet  marked  "U.  S.  Geological  Survey— Pennsylvania." 

Reference  marks:  Chestnut  tree,  magnetic  bi>aring  S.  65*  E.,  303  feet  distant.  Chestnut  tree  S.  55* 
W.,  115  feet  distant.    Chestnut  tme  N.  84*  W.,  203  fc»t  distant. 

[Latitude.  41*  04'  37.67*.    Longitude.  79*  28'  36.80*.] 


To  Stat  ion - 


Azimuth.        Back  azimuth. '    ^'^^ 

i      tancc. 


Reynolds 39    10    40.8 

McCall 76    45    26.6 

Clever 327    41    2H.6 


219  07  25.6 
25<i  41  14.5 
147    47    30.2 


Mfters. 
4.0414047 
3.9639954 
4.3829142 


M  CALL,  CLARION  COVSTY. 

On  a  bare  flat  knob  about  1)  miles  north  of  Bela  post-olBoe,  8  feet  north  of  an  east  and  went  f<>noe  oa 
land  belonging  to  WUliam  T.  McCall. 

Station  mark:  A  sandstone  post  36  by  8  by  8  inches,  set  32  inches  in  the  ground,  in  the  center  of  top 
of  which  is  oemejited  a  bronze  tablet  marked  "  U.  S.  Geological  Survey— Pennsylvania." 

Reference  marks:  Chestnut  tree  18  inches  in  diameter,  magnetic  bearing  N.  85*  W.,  185  feet  distant. 
Chestnut  tree  18  inches  in  diameter,  S.  81*  E. 

[Latitude,  41*  03*  29.14".    Longitude,  79*  35'  00.49".] 
To  station- 


Myers ^ 

Clever 

Reynolds 


Azimuth. 

Back  azimuth,  i 

1 

Ix>g.  dis- 
tance. 

Of                ff 

O               ^               /» 

Meters. 

256    41     14.5 

76    45    26. 6  j 

3.9639954 

309    51    31.4 

130    01     44.6 

,   4.4550873 

342    32    21.0 

162    33    17.7 

3.8277738 

REYNOLDS,  CLARION  COUNTY. 

On  a  round  bare  knol)  about  4§  miles  northeast  of  East  Brady  on  road  to  Rimersburg.  The  land 
belongs  to  the  heirs  of  Aiex.  Reynolds,  of  Kittannlng,  and  Is  occupied  by  George  Leonard. 

Station  mark:  A  sandstone  post  36  by  10  by  10  inches,  set  33  inches  in  the  ground,  in  the  cent<?r  of  top 
of  which  lsocmente<l  a  bronze  tablet  marked  *T.  S.  Geological  Survey— Pennsylvania." 

Reference  marks:  Chestnut  tree  with  broken  top,  magnetic  l>earing  S.  58*  \V.,  98  feet  distant.  Wild 
cherry  tree.  4  Inches  in  diameter,  N.  73*  W.,  51  feet  distant. 

[Latitude,  42*  00'  01.14".     Longltudf,  79^  33'  34.13."] 


To  station- 


Azimuth. 


Back  azimuth. 


Templeton 13  22  43.0  193  21  32.2 

McCall 162  33  17.7  342  32  21.0 

Myers 219  07  25.6  39  10  40.8 

Clever 300  .50  42.0  120  .•»  .58.2 

Graham 334  12  37.9'  l.M  18  20.5 


Log.  dis- 
tance. 


Meters. 
4.0:W9218 
.3.«277738 
4.  (Ml  4047 
4.3643865 
4. 4504542 
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ROWLAND,  INDIANA  COUNTY. 

On  a  high  hill  about  4  miles  north  of  Plumvillp,  in  North  Mahoning  Township,  and  near  tbe  line 
bctiiveen  North  and  South  Mahoning  townships.    On  land  owned  by  W.  8.  Rowland. 

Station  mark:  A  stone  post  40  by  6  by  6  inches,  set  3fi  inches  in  the  ground,  in  the  center  of  top  of 
wliich  is  cemented  a  bronze  tablet  marked  "U.  S.  Geological  Survey— Pennsylvania." 

[Latitude,  30°  50'  31.39".    Longitude,  79<>  11'  32.36".] 


To  station- 


Eunkle . 
Graham 
Clever. . 


Azimuth. 

1 

Back  azimuth. 

Log.  dit- 
tanoe. 

O            f            ff 

o        f          rf 

Meters, 

3    45    50.3 

183    45    23.0 

4.1737361 

67    20    45.1 

247    12    03.4 

4.3072870 

117    12    06.0 

297    06    56.5 

4.005198S 

8HBADER,  ARMSTRONG  COUNTY. 

(Not  oompied.) 

On  a  bare  ridge  in  South  Buffalo  Township,  3  miles  northeast  of  Freeport,  on  land*owned  by  A.  C. 
Shrader,  of  Fiwport. 

Station  mnrk:^A  sandstone  post  40  by  8  by  8  inches,  sot  36  inches  in  the  ground,  in  the  center  of  top 
of  which  is  cemented  a  bronze  tablet  marked  *'U.  S.  Geological  Survey— Pennsylvania." 

[Latitude,  40°  42'  48.68".    Longitude,  79°  40'  30.96".! 

_.  .   .    ._..  _ 

Azimuth.       Back  azimuth. 


To  station- 


Log,  dis- 
tance. 


Terapietcm 

Leister 

Graham : . . 


196  48  43.8 
209  45  46.8 
253  39  11.0 


18  52  03.4 
29  48  10.1 
73  49  24.6 


Meters. 
4. 3503800 
4.0155564 
4.3613318 


SPIRIT  LEVELS. 

All  Lh'IH'Ii  innrks  si't  in  tho  course  of  this  work  were  stainijed  with  the  word  "  PITTS- 
BURG'' and  the  date  "  1899,''  in  addition  to  the  figure  of  elevation,  thus  referring  them 
to  the  centnil  datum  tablet  for  this  group  of  levels,  which  is  set  in  the  foundation  of  the 
S<n'enth  Avenue  Hotel  in  Pittsburg,  the  adjusted  elevation  of  which  is  accepted  as  lx»ing 
738.527  «  feet  above  mean  .sea  level  at  Sandy  Hook.  This  elevation  comes  through  live 
lines  of  precise  levels,  namely,  through  United  States  Coast  and  Geodetic  Survey  levels 
fwm  Sandy  Hook  and  from  Old  Point  Comfort  to  Hagerstown  and  Grafton;  through  United 
Stales  Coast  and  (leodetic  Survey  and  United  States  Army  Engineers  levels  from  Dobbs 
Ferry  to  Albany,  and  from  Albany  via  Oswego  and  the  lakes  to  Erie;  through  United 
States  Geological  Survey  levels  from  Albany  to  Dunkirk;  and  through  Pennsylvania  Rail- 
road j)recise  levels  from  Sandy  Hmyk  via  Harrisburg  to  Pittsburg. ^ 

Determined  jxjints  in  the  Kitfanning  quadrangle. 

Feot. 
Eji.sl  Bm(i\ ;  Itronz*'  tjiMt-t  sot  in  oust  abiitmoiit  wing  wall  of  sU\A  highway  l)ri<lge,  marked 

*•  PITTSIU"  Iir.  S.V_'.  ISOft" 852.  (>45 

I'hillipston;  top  of  st(»no  inik-po.st  front  of  .stution,  marked  "  I'.  (Ki,  O.  C.  ("Mi-jo" S53.  5 

rhillii)sloii.  J  riiilrs  soutli  of;  top  of  .stono  inilepost,  niarkod  "P.  (A,  O.  C.  68  i\," 84<». 2 

Kcdltjnik;  top  of  west  rail  front  of  station 84u.  3 

Krdbank:  lironxo  tablet  set  in  north  aljutmcnt  of  Allegheny  Valley  Railway  bridge,  tXK)  feet 

sonlh  of  station,  west  .side  of  abutment,  marked  "PlTTSIUnUJ  844.  18W' 844.746 

Hedbank,  l.'i  niil«'.s  south  of;  top  of  stone  tnilepost,  marked  "P.  02,  O.  C.  TO-j'^j" 84:14 

Uivt-rvicw;  top  of  rail,  front  of  station 8.*J5.  5 

Kimcr;  top  of  west  rail,  front  of  station 832.3 

KiiiK-r.  0.:.  mile  south  of;  top  of  stonr  milcpost,  markod  "P.  'lO  and  O.  C.  I'-i-^'^n" 831.7 

"  l{<'a<ljiist<'d  I'li'vation  is  7;J8.383. 

i^  Tweiity-Iirst  Aim.  Kepi.  U.S.  Geol.  Surv«'y,  pt.  1. 19U0,  p.  420. 


8PIRIT   LKVEL8.  15 

Feet. 
Rimer,  2  mQes  southeast  of;  bronze  tablet  set  in  north  abutment  west  side  of  iron  bridge, 

marked  ** PITTSBURG  820, 1899 "  « 820. 810 

Rimer,  3.S  miles  south  of;  top  of  stone  milepost ,  marked  * '  P.  56  and  O.  C.  70- jV  " 824. 0 

Rimer,  3.8  miles  south  of;  top  east  rail  at  railroad  crossing 821.  G 

Mahoning;  top  of  east  rail  front  of  station 818. 9 

Templeton;  top  of  vfest  rail  front  of  station 819. 2 

Templeton,  0.6  mile  south  of;  top  of  west  rail  at  railroad  crossing 818. 4 

Templeton,  1.9  miles  south  of;  top  of  west  rail  at  railroad  crossing 813. 8 

Templeton,  1.6  miles  south  of;  top  of  west  rail  at  railroad  crossing 814. 8 

Templeton ,  2.4  miles  south  of;  top  of  west  rail  at  railroad  crossing 814. 0 

Templeton, 2.7  miles  south  of;  top  of  stone  milepost,  marked  "P.  51  and  O.  C.  81.5" 815. 5 

Mosgrove;  bronxe  tablet  set  in  north  a)>utinent  east  end  of  railroad  bridge,  900  feet  north  of 

station ,  marked  "  P I TT8 BU  R G  806, 1899  " 807,  '227 

Mosgrove,  0.6  mile  south  of;  top  of  stone  milepost ,  marked  * '  P.  49,  O.  C.  83-V\i " 807. 9 

Cowanshannock;  top  of  east  rail  front  of  station 805. 5 

Cowanshannock,  1.5 miles  south  of;  top  of  stone  milejw.st,  marked  "P.  46,  O.  C.  86-,'V" 807. 6 

Neal;  top  of  west  rail  on  last  crossing  south  of  station 805. 4 

Wick  City;  top  of  west  rail  at  crossing  at  pottery  works 805. 4 

Kittanning;  top  of  east  rail  front  of  station 806. 5 

Kittanning;  l)ronze  tablet  wt  on  front  face  northwest  corner  of  public  school  on  comer  of 

McKain  and  Vine  streets,  marked  * '  PITTSBURG  803, 1899" 803. 600 

Garrett  Run;  top  of  west  rail  front  of  station 796. 2 

Manorville;  top  of  east  rail  front  of  station 796. 1 

G  raff;  top  of  vreat  rail  front  of  station 790. 5 

Ford  City;  top  of  oast  rail  front  of  station 784. 9 

Ford  City,  0.5  mile  south  of;  top  of  stone  milepost,  marked  "  P.  40,  ().  C. " 784. 7 

Rosston:  top  of  west  rail  front  of  station 780. 7 

Rosston,  0.2  mile  south  of;  bronze  tablet  set  in  east  abutment  of  bridge  over  river,  marked 

"PITTSBURG  786,  1899" 786.940 

Kittanning  along  highway  uJrM  to  Went  Winfield,  thence  north  to  Chicora  and  east  to  East 

Brady,  ft 

Feet. 

Weskit;  in  hay-scales  platform,  nail 1,037. 2 

McIIaddon;  in  front  of  post-oflRce,  ground 1, 335.0 

West  W infield;  100  feet  wst  of  railroad  tracks,  in  foundation  of  trestle,  aluminum  tablet 

marked  "950  PGH  1900" 949.940 

Fenelton;  375  teet  .west  of  station,  in  foundation  of  watt^r  tank,  aluminum  tablet  marked 

"1068  PGH  1900" 1,068.572 

Chk^ra;  comer  of  Main  street  and  'Jentral  avenue,  directly  opposite  Union  Hall,  in  sandstone 

post,  aluminum  tablet  marked  "1,246  PGH  HKX)".... 1,245.643 

Chicora,  6.5 miles  northeast  of;  at  intersection  of  Somerv-illc  roa<l;  old  stone  house,  on  window 

sill,  chisel-mark  projection. 985. 73 

Rocketts  Bridge;  bridge  floor 972.0 

Bradys  Bend;  bridge  below  bend,  floor 925. 0 

Determined  points  in  the  Rural  Valley  quadrangle. 

Feet. 

Kittanning,  1  mile  east  of;  north  side  of  road,  nail  in  stump 999. 42 

Kittanning,  2  miles  east  of;  south  side  of  road,  r(XJk,chi8<'lod  mark 1,145.55 

Kittanning,  3  miles  east  oV,  south  side  of  road,  rock,  chiseled  mark 959. 07 

Kittanning,  3.33  miles  cast  of;  south  side  of  road,  pipe  line,  murke<l 988. 00 

Kittanning,  3.75  miles  east  of;  at  road  south;  rock,  chiseled  mark 985. 65 

Kittanning,  4.5  miles  east  of;  50  feet  east  of  road  northeast,  north  side  of  road,  rock, chiseled 

mark  "1026" 1,026.19 

Stone  House  Hotel,  0.75  mile  west  of;  east  side  of  rood,  rock,  chi.seled  mark 1,049. 50 

Kittanning,  6  miles  east  of;  Stone  House  Hot^'l,  in  southeast  comer  stone,  aluminum  tablet, 

marked  "1011  PITTSBURG" 1,010.491 

Stone  House  Hotel,  1  mile  east  of;  bridge,  south  side  of  road  by  rock,  chiseled  mark 1,022. 74 

Stone  House  Hotel,  1.5  miles  east  of;  at  road,chis<>led  mark  "1116" 1,115.41 

Stone  House  Hotel,  2  miles  east  of;  south  side  of  road  by  small  wooden  bridge,  rock, chiseled 

mark 1,069.97 

Yateaboro;  railroad  at  west  end  of,  top  of  rail 1, 120. 7 

Yatesboro;  railroad  crossing  in:  top  of  rail 1,129.3 


«This  is  liench  mark  S21  of  Rural  Valley  .she«»t. 

b  Unpublished  data;  the  error  distributed  in  this  line  is  excessive. 
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Feet. 

Yatcaboro,  0.6  mile  east  of;  south  side  of  road,  chiseled  mark 1,123.91 

Rural  Valley;  bridge  in,  southeast  wing  wall  of,  in  coping  stone,  copper  tablet,  marked  * '  1112 

PITTSBURG" 1,111.610 

Rural  Valley,  3  miles  north  of;  GOO  feet  south  of  schoolhouae,  rock,  chiseled  mark 1, 18& 2$ 

Dayton,  2.75  miles  southwest  of;  west  side  of  road ,  rock,  chiseled  mark 1. 396. 03 

Rural  Valley,  8  miles  north  of;  at  road  to  west,  nail  in  root  of  oak  tree 1,275. 52 

Dayton,  1.5  miles  west  of;  Buffalo,  Rochester  and  Pittsburg  Railroad  overhead  bridge,  on 

southeast ,  top  of  coping  stone,  chiseled  mark 1, 27fiu  17 

Dayton,  0.5  mile  west  of;  road  crossing,  top  of  north  rail  at 1, 322. 5 

Dayton,  0.25  mile  west  of;  road  crossing,  top  of  south  rail  at 1,327.0 

Dayton;  900  fi*et  west  of  station,  Buffalo,  Rochester  and  Pittsburg  Railroad  bridge  over 

small  stream,  northwest  wing  wall   of,  on   second   coping  stone,  aluminum  tablet, 

marked  "1326  PITTSBURG" 1,326.118 

Ecjdy ville,  2.5  miles  south  of;  at  crossroad ,  rock,  chiseled  mark 1, 256. 90 

Eddy ville,  2  miles  south  of;  iron  bridge  over  Mahoning  Creek,  on  southeast  abutment, 

chiseled  mark*  1019" 1,018.60 

Eddy vllle,  1.5  miles  south  of;  vA3t  side  of  road,  rock,  chiseled  mark 1, 200. 53 

Eddy  ville;  iron  bridge  over  Big  Mahoning,  on  bridgi^  seat,  southeast  wing  wall,  aluminum 

tablct,raurked  ••992  PITTSBURG" 992.284 

Eddyville,  0.25  mile  northeast  of;  iron  bridge  over  Pine  Run,  floor  of 999 

Putneyville,  1  mile  east  of;  bridge  over  Sugar  Camp  Run,  floor  of 954 

Putney  ville;  iron  bridge  over  Mahoning  Creek,  northwest  wing  wall,  coping  stone,  chiseled 

mark 940.42 

Putncyvflle,  1. Smiles  west  of;  north  side  of  road,  under  oak  tree,  rock,' chiseled  mark 908. 01 

Putneyville,  3  (2 J )  miles  west  of;  at  cross  rails,  summit ,  rock,  chiseled  mark 1, 027. 82 

Macks  Bridge  (over  Mahoning  Creek,  6  miles  east  of  Mahoning),  0.5  mile  east  of;  south  side 

of  road,  rock,  chiseled  mark  (1001  on  map) 942. 55 

Mahoning,  6  miles  east  of;  iron  bridge  over  Mahoning  Creek  known  as  Macks  Bridge;  on 

southeast  bridge  seat ,  chiseled  mark 86.3^  50 

Mahoning,  4  miles  east  of;  opposite  mill  by  road  north,  nail  in  root  of  tree." 841. 61 

Mahoning,  2  miles  east  of;  iron  bridge,  southwest  wing  wall,  coping  stone,  chiseled  mark . . .      833. 17 

Mahoning;  Allegheny  Valley  Railroad,  opiwsite  station,  top  of  rail 81&  7 

Rimer  2  miles  southeast  of;  railroad  bridge,  northwest  abutment,  bronze  tablet,  marked 

"PITTSBURG  Ki'O,  IW.W" 820  810 

DRAINAGE. 

The  str(>ains  that  drain  a  region  exercise  an  iiYiportant  influence  upon  its  economic  devel- 
opment. Their  valleys  afford  sites  for  the  location  of  towns  and  open  a  way  to  communica- 
tion with  the  surrounding  country,  either  hy  water  or  rail.  Along  the  valleys  the  strata 
arc  ex|)osed  and  the  beds  containing  vulual)le  minerals  are  made  accessible.  The  area 
disciLssed  in  this  report  ha.s  l>een  particularly  well  favored  in  these  respects.  .\Jlegheny 
River  has  cut  a  deep  valley  from  north  to  south  through  the  middle  of  the  region,  and  this 
facilitates  the  exportation  of  it,s  various  mineral  and  manufactured  products.  Kast  of  the 
river  and  along  the  northern  side  of  the  (juadrangle.s  the  valley  of  Redbank  Creek  aiTords 
pa.ssage  to  a  railroad  and  ex|X>ses  valuable  beds  of  coal,  clay,  and  limestone.  Farther  south 
Mahoninj;  Creek,  with  its  tributaries,  8cnibgra.ss,  Little  Mudhck,  and  Pine  creeks,  likewise 
makes  a<M'essible  the  mineral  deposits  of  a  wide  strip  of  territory  extending  to  the  eastern 
limit  of  the  Rural  Valley  (juadrangle.  Still  farther  south  the  edges  of  (he  coal  and  limestone 
beds  are  exp<xsed  by  botli  forks  of  Pine  (Veek,  alimg  the  south  fork  of  which  runs  the  Buffalo, 
Rochester  and  Pittsburg  Railroad,  another  important  artery  of  conununication  with  the 
outside  world.  Cowanshannock  Creek  and  (Jarrett  Run  make  accessible  the  coals  of  a  large 
tract  of  country'.  North  Branch  of  Plum  Creek  opens  a  way  into  the  southeastern  comer 
of  the  region.  West  of  the  riv«»r  Buffalo  Cre<»k  and  (ilade  Run  are  the  most  important 
.streams.  The  former  is  followed  along  the  upper  part  of  its  coui-se  by  the  Buffalo,  Rochester 
and  Pitt.sburg  Railroad  and  along  the  lower  part  by  the  Winfield  Railroad,  which  reaches 
the  (|uarri('s  and  brick  works  at  West  Winfield.  .\11  the  important  coal  beds  of  the  region 
are  exposj^d  along  the  valley  of  Cdade  Run  from  the  lx)wer  Kittanning,  which  outcro|)s  at 
its  nioutli,  to  the  Upper  Freeport,  which  outcrops  on  th(»  liillsides  from  its  mouth  to  its 
sounr.  Hilling  Run,  Sugar  Cre<'k  with  its  tributaries,  and  Little  Beaver  Run  make  acces- 
sible a  considerable  territory  in  the  northern  part  of  the  Kittanning  (juadrangle. 
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RELIEF. 

The  surface  of  the  region  is  hiUy,  but  the  upland  slopes  are  generally  moderate  and  easily 
cultivated.  The  valleys  are  narrow  and  the  streams  have  developed  very  scanty  flood 
plains.  Occasionally  farming  land  occurs  in  these  valleys,  but  frequently  the  bluffs  reach 
the  water's  edge  and  there  is  no  level  land.  The  walls  of  the  larger  valleys  are  almost 
invariably  steep  and  in  places  precipitous;  in, others  they  are  strewn  with  large  bowlders, 
and,  being  thus  ill  suited  to  cultivation,  they  are  gcneraUy  forested.  The  upper  courses  of 
the  minor  streams  are  not  so  deeply  trenched,  and  they  are  often  bordered  by  rather  gently 
sloping  and  arable  land.  Farming  is  necessarily  confmed  almost  exclusively  to  the  uplands, 
and  the  stranger  traveling  along  the  valley.s  would  little  suspect  the  presence  of  well- 
cultivated  fields  just  over  the  brows  of  the  bluffs  that  restrict  the  range  of  his  vision. 

GEOLOGY. 

STRIJCTUKE. 

GENERAL  STATEMENT. 

The  rocks  of  these  quadrangles  were  originally  deposited  as  sediments  in  an  approximately 
horizontal  position  at  the  bottom  of  the  sea  or  other  bodies  of  wat^r.  Subsequently  the 
rocks  were  elevated  to  their  present  position,  and  the  strata  were  thrown  into  low  folds 
forming  anticlines  and  synclines. 

METHOD  OF  REPRE8EN TIN O  BTRTJGTTJRE. 

The  geologic  structure  of  this  region  is  represented  on  the  map  by  means  of  contours. 
These  are  lines  imagined  to  be  drawn  at  regular  vertical  intervals  upon  the  top  of  the  Van- 
port  ("Ferriferous")  limestone  as  a  reference  surface  through  points  having  the  same 
elevation  above  sea  level.  Many  such  points  are  determined,  and  lines  are  drawn  connecting 
them.  The  contour  interval  is  50  feet;  that  is  to  say,  for  example,  a  line  is  drawn  connect- 
ing all  points  of  the  reference  surface  1,000  feet  above  the  sea,  and  the  adjacent  lines  are 
drawn  through  points  at  950  and  1 ,050  feet  above  the  sea,  and  so  on. 

In  many  cases  the  altitude  of  the  points  on  the  limestone  is  determined  by  direct  obser- 
vation on  the  outcrop;  in  others  it  is  detenuined  by  borings  that  penetrate  the  limestone; 
in  still  others  the  elevation  of  some  other  stratum  is  observed,  and  the  elevation  of  the 
limestone  is  calculated  from  the  known  interval  l>etween  the  two  strata. 

These  contours  are  greatly  generalized  and  only  approximate.  There  are  several  sources 
of  error  affecting  their  determination.  All  observations  are  based  upon  the  topographic 
map,  and  while  there  are  many  bench  marks  determined  by  lines  of  precise  leveling  by 
which  observations  may  bo  checked,  observations  at  other  point-s  may  be  base-d  upon  a 
local  datum  that  is  possibly  out  by  several  feet.  Again,  nearly  all  elevations,  as  those  of 
outcrops  or  of  well  mouths,  are  determined  by  aneroid  barometer,  and  such  determinations 
are  always  liable  to  errors  of  greater  or  less  extent.  The  probable  failure  in  many  cases 
to  measure  accurati?ly  the  depth  of  the  limestone  in  deep  wells  is  another  source  of  error. 
Still  another  is  the  variation  in  the  thickness  of  the  intervening  rocks  in  thase  cases  where 
the  elevation  of  the  limestone  is  calculated  from  observations  on  other  strata.  In  so  far 
as  the  actual  interval  between  the  observed  stratum  and  the  limestone  differs  from  that  at 
the  nearest  point  of  measurement,  which  interval  is  assumed  at  the  point  of  observation, 
the  determination  of  the  altitude  of  the  limestone  at  that  point  will  be  erroneous. 

Notwithstanding  these  sources  of  error,  it  is  believed  that  the  actual  altitude  of  the 
limestone  will  not  differ  more  than  a  contour  interval  from  that  shown  by  the  contours  at 
any  point,  and  that  the  structure  as  represented  on  the  map  closely  approximates  the  truth. 
This  method  of  representing  structure  has  the  advantage  that  it  is  possible  by  it  to  show 
the  lay  of  the  rocks  over  all  parts  of  the  area  contoured.  The  position,  fonii,  and  extent 
of  the  anticlines  and  synclines,  the  dip  of  the  rocks,  and  the  absolute  altitude  of  the  reference 
surface  are  readily  delineated. 

Bull.  279—06 2 
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The  great  advantage  of  having  the  structure  so  completely  shown  is  that  it  becomes  passi- 
ble to  determine  the  approximate  depth  of  any  stratum,  such  as  a  coal  seam,  provided  that 
the  interval  between  the  limestone  and  the  given  stratum  Ls  known  at  any  point.  This 
can  be  done  as  follows:  Determine  by  the  surface  contours  the  elevation  of  the  given  point 
and  by  the  structure  contours  the  elevation  of  the  Vanport  hmestone  at  that  point;  the 
difference  between  the  two  elevations  will  be^  the  depth  of  the  limestone  below  the  surface, 
or,  in  case  the  limestone  has  been  eroded,  the  elevation  of  its  horizon.  To  the  number  thus 
obtained  add  the  interval  if  the  given  stratum  is  below  the  limestone,  or  from  that  number 
subtract  the  interval  if  the  given  stratum  Ls  above  the  limestone.  If  the  depth  to  a  stratum 
is  required  at  a  point  where  the  limestone  has  been  eroded,  subtract  from  the  given  interval 
the  difference  in  elevation  between  the  surface  and  the  horizon  of  the  limestone  at  the 
point.  The  determination  of  such  facts  should  be  of  great  benefit  to  prospectors  in  sinking 
diamond-drill  .holes  and  to  mining  companies  in  enabling  them  to  determine  the  most 
advantageous  locations  of  shafts  and  openings  and  to  estimate  the  probable  cost  of  drilling 
or  of  sinking  shafts.  It  should  also  be  of  value  to  drillers  for  gas  and  oil  who  wish  to  locate 
their  wells  with  regard  to  the  structure,  since  it  seems  probable  that  the  greater  accumula- 
tions of  the^^e  substances  occur  on  and  adjacent  to  the  anticlines.  From  the  intervals 
given  in  the  discussion  of  the  oil  and  gas  sands,  it  will  be  possible  to  determine  by  the  method 
already  described  the  approximate  depth  to  any  gas  or  oil  sand  at  any  point  in  the  quad- 
rangles. 

FORKER  VIEWS  OF  STBTJOTXTRE. 

It  seems  well  to  preface  the  detailed  description  of  the  structure  by  an  outline  of  the  same 
as  made  out  by  previous  surveys,  and  particularly  by  the  Second  Geological  Sur\'ey  of 
Pennsylvania.  Piatt  a  described  in  this  territory  a  number  of  anticlines  and  synclines 
lying  in  regular  order  from  northwest  to  southeast,  as  follows: 

The  Millerstown  anticline,  near  the  northwest  comer;  the  B''adys  Bend  syncline,  passing 
through  Bradys  Bend;  the  Bradys  Bend  anticline,  passing  npar  the  mouth  of  Redbank 
Creek;  the  Lawsonliam  syncline,  pa.ssing  through  Ijawsonhain,  the  Keilersburg  anticline, 
passing  through  Keilersburg;  the  Stewartson  Furnace*  anticline,  a  short  axis  in  the  vicinity 
of  Dee;  the  Centerville  syncline;  the  Anthonys  Bend  anticline,  passing  through  Anthonys 
Bend,  Redbank  Creek;  the  Fainnount  .syncline,  passing  through  Fairmount  on  Redbank 
Creek  north  of  the  quadrangles;  the  Grecndale  anticline,  passin«»  through  Greendale;  the 
Brookville  anticline*,  at  the  head  of  Little  Mudlick  Creek;  the  Lceehbiirg  syncline;  the 
Glade  Run  anticline,  following  Glade  Run  south  of  Mahoning  Creek;  the  Ai)ollo  syncline, 
parsing  near  Rural  Valley;  and  the  Port  Bamet  anticline,  m  the  vicinifv  of  Smeltzer. 
The  axes  of  the  anticlines  and  synclines  are  described  and  mapped  as  following  straight 
courses  about  \.  30°  K.  Chance^  differs  from  Piatt  in  his  description  of  I  he  stnicture  in  the 
northwest  comer  of  the  Kittanning  quadrangle.  He  describes  the  Millerstow^n  as  a  short 
anticline  lying  southeast  of  Chicora,  but  not  extending  to  the  northciist  beyond  Donegal 
Township.  Apparently  what  Piatt  describees  as  the  Millerstown  anticline,  lying  a  little 
l>eyond  the  northwest  comer  of  the  (juadrangle-s,  is  the  same  as  Chance's  Martinsburg 
anticline. 

Tlie  results  of  the  present  survey,  tus  far  as  regards  stnicture,  differ  materially  from  those 
outlined  nlH>ve.  The  stmcture  of  the  region  will  be  descrilwd  in  detail,  proceeding  in 
regular  order  from  northwest  to  soutlieast. 

NORTHWEST  CORNER  OF  THE  KITTANNING  QUADRANOLE. 

The  stmcture  here  is  not  j)ronounced,  and  its  determination  is  based  almast  wholly 
upon  the  position  of  the  \'ttn{K)rt  ("Ferriferous*')  limestone  as  given  in  Hiany  well  records. 
A  low  syncline  apparently  passes  through  Chicora  to  Karns  and  connect.s  by  a  broad, 
shallow  depression  around  the  northeast  end  of  the  Millerstown  anticHne  \\ith  the  Bradvs 

a  Piatt.  W.  (}..  Se<>ond  (Jeol.  Survoy  rennsylvania,  Rept.  115.  pp.  xxxviii-xlvi,  and  maps,  p.  xxvi. 
t» Chance,  II.  M..  StHJond  Geol.  Survey  rennsylvania,  Rept.  V,  p.  10. 
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Bend  syncline  in  the  northwest  comer  of  Sugar  Creek  Township.  From  the  8yncline 
through  Chicora  and  Kams  the  strata  rise  gently  northwestward  to  the  Martinsburg  anti- 
cline. The  point  of  an  anticline  enters  the  northern  part  of  Bradys  Bend  Township  and 
extends  southwestward  into  the  southeast  comer  of  Fairview  Township.  No  name  has 
been  applied  to  either  syncline  or  anticline,  since  little  is  known  of  them  outside  of  the 

quadrangle. 

MTTJiKUBTOWK  AKTIOLINE. 

The  determination  of  the  position  and  extent  of  this  anticline  by  the  present  survey 
agrees  fully  with  the  description  given  by  Chance. «  Its  axis  crosses  Buffalo  Run  about  2 
miles  southeast  of  Chicora  and  runs  about  N.  40°  \V.  As  shown  in  a  number  of  wells, 
the  elevation  of  the  limestone  on  the  axis  is  about  1 ,0,50  feet  near  the  margin  of  the  quad- 
rangle. That  the  rocks  dip  slightly  from  this  locality  toward  Chicora  is  proved  by  the 
facts  that  the  Upper  Freeport  coal  at  that  place  is  1,260  feet  above  sea  and  that  in 
the  northwest  comer  of  the  Kittanning  quadrangle  the  limestone  is  about  260  feet  below 
the  coal,  which  makes  the  elevation  of  the  limestone  at  Chicora  1,000  feet.  The  regular 
dip  of  the  rocks  to  the  northeast  and  southeast  toward  the  Bradys  Bond  syncline  is 
shown  by  the  position  of  the  Vanport  limestone  in  many  wells  along  the  axis  of  the 
syncline.  The  Millerstown  anticline  Is  separated  from  the  point  of  the  anticline  to  the 
north  in  Bradys  Bend  Township  by  the  shallow  depression  connecting  the  Bradys  Bend 
syncline  and  the  shallow  syncline  at  Chicora,  as  shown  in  many  wells  by  elevations  on  the 
limestone  of  1 ,000  feet  or  a  little  less. 

BRADYS  BEKD  BYKOLIHE. 

Piatt  described  the  axis  of  this  syncline  as  crossing  the  boundary  between  Butler  and 
Armstrong  counties  on  Buffalo  Creek  and  extending  in  a  straight  line  northeast  through 
Bradys  Bend,  but  evidence  now  in  hand  shows  that  this  axis  lies  west  of  the  pasition 
thus  assigned  to  it.  Many  oil  wells  on  the  Riley  and  Hickey  farms  northwest  of  Fenelton 
show  the  limestone  to  be  about  900  feet  above  the  sea.  From  these  localities  the  lime- 
stone rises  regularly  northwestward,  as  shown  by  man^  wells,  to  the  axis  of  the  Millers- 
town  anticline.  In  the  southeast  comer  of  Donegal  Township,  on  the  Goldlingor  and 
Maley  farms,  about  IJ  miles  east  of  the  Ilickey  wells,  three  welLs  give  the  elevation  of 
the  limestone  at  1,050  feet.  The  axis  of  the  .syncline,  then,  lies  west  of  the  latter  locality, 
probably  in  the  vicinity  of  the  Ilickey  farm.  Another  line  of  evidence  also  leads  to  the 
conclusion  that  the  axis  lies  considerably  west  of  Piatt's  location.  The  Upper  Freeport 
coal  is  near  water  level  on  the  westem  margin  of  the  quadrangle.  It  can  be  traced  down 
Ldttle  Buffalo  Run,  rising  constantly  southeastward;  half  a  mile  west  of  Fenelton  it  is 
more  than  100  feet  above  the  stream.  About  a  mile  .southeast  of  Fenelton  the  Lower 
Kittanning  coal  lies  40  to  50  feet  above  the  creek,  and  at  Nichola  the  Vanport  limestone 
is  about  50  feet  above  the  creek.  These  facts  show  conclusively  that  the  rocks  are  rising 
eastward  along  Buffalo  Creek  from  the  westem  margin  of  the  quadrangle,  and  that  the 
axis  of  the  Bradys  Bend  syncline  enters  the  quadrangle  from  the  southwest  about  1  mile 
southwest  of  Fenelton,  passing  thence,  as  shown  by  numerous  well  records,  in  a  nearly 
straight  line  one-half  mile  west  of  Rattigan  and  entering  Armstrong  County  in  the  north- 
west comer  of  Sugar  Creek  Township,  in  the  neighborhood  of  the  Pontius  and  Reep  farms, 
where  the  elevation  of  the  limestone  is  1,000  feet  above  sea.  In  the  vicinity  of  Adams 
well  records  show  the  elevation  of  the  limestone  to  be  about  1,100  ieet  and  the  strati- 
graphic  evidence  point.s  to  a  regular  rise  of  the  rocks  toward  that  place  from  the  north- 
west comer  of  Sugar  Creek  Township.  From  Adams  the  axis  l)ends  sharply  eastward 
and  passes  through  East  Brady,  as  is  shown  by  the  fact  that  the  limestone  at  a  number  of 
points  near  the  mouths  of  Holder  and  Snyders  runs  has  an  altitude  of  from  1,020  to  1,030 
feet.  From  this  locality  it  rises  on  the  north  to  1,060  feet  at  the  mouth  of  Pine  Run, 
1,110  feet  one-half  mile  up  Pine  Run,  and  1,100  feet  one-half  mile  north  of  the  village 
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of  Bradys  Bend,  just  off  the  quadrangle;  on  the  south  it  rises  to  1,065  feet  in  the  apex  of 
the  river  bend  1  mile  below  East  Brady.  Farther  down  the  river,  one4ialf  mile  west  of 
Phillipston,  two  points  on  the  limestone  were  noted  at  1,025  and  1,020  feet.  This  indi- 
cates a  transverse  wrinkle  in  the  syncline  running  from  East  Brady  toward  PhiUipsUm, 
which  may  have  influenced  Piatt  in  locating  the  axis  at  the  latter  point.  From  this 
localitv  southeastward  numerous  observations  on  the  limestone  and  other  beds  show  a 
constant  rise  toward  the  Kellersburg  anticline.  About  one-half  mile  northeast  of  Phil- 
lipston the  elevation  of  the  limestone  was  determined,  from  an  observation  on  the  Lower 
Kittanning  coal,  to  be  1,075  feet.  Almost  due  north  of  this  point  on  the  blufT  of  the 
Alleghen}'  the  altitude  of  the  limestone  is  1,055  feet.  Still  west  and  north  nearly  one- 
half  mile  the  limestone  lies  at  1,075  feet.  On  the  north  side  of  the  river,  north  of  East 
Brady  and  just  off  the  quadrangle,  the  elevation  is  1,095  feet,  and  in  the  bluff  on  the 
east  side  of  the  river  just  south  of  the  margin  of  the  quadrangle  the  limestone  is  at  1,100 
feet  above  sea.  These  observations  locate  the  axis  definitely  along  the  neck  between  the 
bends  of  the  river  east  of  Bradys  Bend.  From  this  point  eastward  the  position  of  the  axis 
is  more  obscure.  Near  the  head  of  a  ravine  entering  Redbank  Creek  about  a  mile  above 
its  mouth  old  ore  pits  and  presumably  the  limestone  occur  at  an  elevation  of  1,100  feet. 
This  point  is  about  a  mile  north  of  the  mouth  of  the  creek.  North  of  this  the  limestone 
was  not  seen,  but  the  Lower  Kittanning  coal  could  be  traced  for  some  distance,  rising 
perceptibly.  Southward  the  strata  also  rise  and  the  limestone  was  observed  north  of  the 
mouth  of  Redbank  Creek  at  1,160  feet,  while  1  mile  up  the  creek  it  has  an  elevation  of 
1,200  feet.  Still  farther  east  the  limestone  was  observed  at  1,150  feet  three-fourths  mile 
southwest  of  Lawsonham,  just  east  of  the  boundary  between  the  quadrangles.  From  this 
point  the  strata  rise  southeastward,  but  the  exact  position  of  the  axis  is  unknown,  as  the 
county  to  the  north  has  not  been  surveyed.  It  seems  probable,  however,  that  it  passes 
a  short  distance  north  of  Lawsonham. 

KELLERSBURG  ANTICLIKE. 

This  is  the  principal  structural  feature  of  the  quadrangles.  It  corre^sponds  in  part  with 
Piatt's  Bradys  Bond  anticlino  and  in  part  with  his  Kellersburg  anticline,  lis  axis  very 
neariy  coincides  with  tliat  of  (he  Bradys  Bend  anticline,  as  mapped  by  Piatt,  from  the 
southwest  corner  of  the  Kittanning  quadrangle  to  the  southeastern  part  of  Sugar  Creek 
Township,  but  from  this  locality  onward  the  location  of  the  anticline  by  the  present  sur- 
vey difTers  greatly  from  that  given  by  Piatt.  It  is  desirable,  therefore,  to  present  the 
evidence  upon  which  the  determination  here  made  is  based. 

Tlie  limestone  on  the  axis  of  the  Kellersburg  anticline  rises  very  regularly  from  an  ele- 
vation of  950  feet  in  tlie  southwestern  part  of  the  Kittanning  quadrangle  to  a  point  about 
1  mile  southeast  of  Fostei-s  Mills,  where  two  wells  reveal  it  at  altitudes  of  1,310  and  1,330 
feet .  Midway  on  the  road  between  Cowansville  and  Browns  Crossroads  the  Freeport  sand- 
stone lies  at  1,.5(X)  fe(»t  al>ove  sea,  and,  since  this  stratum  is  about  200  feet  above  the 
liiiiestone,  the  latter  lies  at  1,300  feet.  F'roni  this  place  the  strata  dip  to  the  north,  west, 
and  south,  as  sliown  by  observations  on  the  limestone  and  coal  l)eds.  One-half  mile 
southeast  of  Browns  Crossroads  the  altitude  of  the  limestone  is  1,240  feet,  as  shown  in  a 
well;  at  Sherrett  its  altitude  is  1,244,  and  abundant  observations  show  a  constant  dip  from 
tliis  point  to  Phillipston,  and  a  dip  of  nearly  100  feet  to  the  mouth  of  Redbank  Creek. 
From  the  southeast  part  of  Sugar  Creek  Township  to  a  point  about  midway  between 
Rimer  and  Morrows  Corner,  however,  the  limestone  dips  very  gradually  eastward  to  below 
1,2.50  fe<»t.  This  determination  is  l)a.sed  mainly  on  the  evidence  of  coal  beds.  The  UpfKr 
Freeport  coal,  whose  horizon  on  the  axis  of  the  anticline  in  Sugar  Creek  Township  nmst 
be  at  least  1  ,.550  feet  above  the  sea,  since  it  is  at  least  50  feet  above  the  Freepiirt  .sand- 
stone, just  catches  tlie  knobs  at  1,500  feet  in  the  vicinity  of  Peach  Hill,  thus  showing  a 
descent  of  .50  feet.  Allowing  an  interval  of  250  feet  between  this  coal  and  the  limestone, 
the  latter  would  have  an  altitude  of  1,250  feet  near  Peach  Hill.  North  of  this  locality, 
at  a  point  about  1  mile  north  of  Rimer,  the  Lower  Kittanning  coal  was  struck  in  a  test 
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well  at  an  elevation  of  1;230  feet,  showing  that  the  elevation  of  the  limestone  at  that  point 
is  about  1,200  feet.  Numerous  observations  on  coul  beds  and  on  the  limestone  direct 
show  that  the  elevation  of  the  limestone  in  the  northern  parts  of  Washington  and  Madison 
townships  is  1,200  feet  or  less.  Southward  in  the  vicinity  of  Morrows  Comer  the  Lower 
Kittanning  coal  lies  at  about  1,170  feet  above  sea  level,  and  the  limestone  is  at  about 
1,050  feet  one-half  mile  north  of  Adrian.  The  evidence  presented  al>ovc  clearly  shows 
that  the  rocks  dip  both  north  and  south  from  a  line  passing  nearly  east  and  west  through 
the  above-mentioned  point  between  Rimer  and  Morrows  Comer,  and  that  that  hne  is 
therefore  to  be  taken  as  the  anticlinal  axis  which  thus  connects  the  Bradys  Bend  and 
Kellcrsburg  anticlines. 

From  the  point  on  the  anticline  between  Rimer  and  Morrows  Comer  the  axis  c^n  be 
traced  without  difficulty  by  means  of  abundant  exposures  of  the  limestone  and  openings  on 
the  Lower  Kittanning  coal,  through  Kellersburg,  across  Redbank  C'reek  between  Climax 
and  St.  Charles  and  off  the  quadrangles  northeast  of  Climax,  where  the  limestone  was 
observed  at  about  1,360  feet.  Numerous  observations  on  the  limestone  west  of  Climax, 
where  revealed  by  old  ore  strippings  and  in  natural  exposures  show  that  it  dips  regularly 
from  this  axis  to  the  southeast  until  it  disappears  in  the  bluff  at  the  southem  point  of 
Anthonys  Bend,  at  an  altitude  of  1,130  feet. 

At  a  point  about  2  miles  a  little  north  of  east  of  Climax  the  limestone  is  quarried  at 
1,360  feet  elevation.  Just  southeast  of  New  Bethlehem  an  old  ore  pit  shows  its  altitude 
to  be  1,110  feet.  Between  the  two  points  observations  indicate  regular  dip  of  the  lime- 
stone. These  observations  show  conclusively  that  there  is  neither  anticline  nor  synclinc 
in  this  region,  as  mapped  by  Piatt  and  named  the  Anthonys  Bend  anticline  and  Centerville 
syncline.  The  northern  extension  of  the  Kellersburg  anticline  beyond  the  quadrangles 
is  unknown,  but  it  Ls  a  fair  presumption  that  it  is  continuous  with  the  Anthonys  Bend 
anticline  in  Clarion  County.  It  is  clear,  then,  that  instead  of  three  anticlines  with 
straight  axes  there  is  in  reality  but  one  anticline  with  a  strongly  curving  axis,  which  is 
very  appropriately  named  the  Kellersburg  anticline. 

BOOOBVXLLE  8YV0LIKE. 

Piatt  mi^ped  the  Lawsonham  syncline  as  extending  from  the  head  of  Complant<>r  Run, 
in  a  straight  line,  through  Worthington  and  Cowansvilie  to  Lawsonham.  Evidence  pre- 
sented in  describing  the  Kellersburg  anticline  shows  that  while  tlicre  is  a  sag  in  the  anticline 
north  of  Morrows  Comer  the  anticlinal  stmcture  so  predominates  in  the  region  that  a  .syn- 
cline could  not  properly  be  regarded  as  crossing  there.  To  the  northeast  there  is,  however, 
a  transverse  buckle  in  the  rocks,  which  pa.sses  in  the  direction  of  Lawsonham,  and  to  the 
southwest  there  is  a  distinct  syncline,  which  dies  out  on  the  southeastem  limb  of  the  Kel- 
lersburg anticline  near  Limestone  Run,  south  of  Adrian.  This  syncline  occupies  in  a  gen- 
eral way  the  position  of  the  south  end  of  the  Lawsonham  syncline,  but  Piatt  located  it« 
axis  farther  west.  The  Vanport  limestone  crops  out  at  West  Winfield  at  an  altitude  of 
1,000  feet;  near  Boggsville  it  was  noted  in  two  wells  at  altitudes  of  680  and  733  feet,  show- 
ing a  dip  of  300  feet  between  the  two  places.  This  dip  is  confirmed  by  the  records  of  many 
other  wells  in  this  vicinity  and  also  by  the  fact  that  the  Upper  Freeport  coal,  which  has 
an  altitude  of  1 ,240  feet  at  West  Winfield,  dips  southeastward  to  an  altitude  of  920  feet 
near  Boggsville.  The  strata  probably  begin  to  rise  .southeastward  from  Boggsville,  for 
wells  just  off  the  margin  of  the  quadrangle  south  of  Slate  Lick  show  the  limestone  at  750 
feet  above  the  sea.  These  facts  locate  the  axis  of  this  syncline  pretty  definitely  near  Boggs- 
ville, and  it  is  therefore  named  the  Boggsville  synclinc.  This  synclinc  in  the  southem  part 
of  the  quadrangle  is  broad  and  flat-bottomed,  and  the  position  of  its  axis  is  rather  indefinite. 
Its  location  as  mapped  is  based  upon  an  occasional  well  record  and  upon  careful  and  thor- 
ough stratigraphic  tracing  in  the  region.  Near  Walkchalk  the  syncline  narrows  suddenly, 
and  its  axis  is  well  determined  by  the  opposing  dips  of  the  r(K'ks.  lt,s  course  north  of  W^alk- 
chalk  was  determined  by  oKservattons  on  the  Upper  and  Lower  Freeport  coals  and  by  well 
records  and  observations  on  outcrops  of  the  limestone  along  Limestone  Run. 
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HoHADBOH  AKTICUirE. 

This  low  aDticline,  whose  axis  enters  the  Kittanning  quadrangle  2  miles  southwest  of 
North  Buffalo  village,  runs  in  general  nearly  parallel  to  the  axis  of  the  BoggsviUe  syncline 
and  dies  out  near  the  mouth  of  Limestone  Kun.  Here  it  merges  with  the  Kellerabuiig 
anticline  and  ceases  to  l)e  a  separate  feature.  The  name  is  applied  because  the  axis  riins 
near  McHaddon. 

FAIRKOUKT  BYVOLIKE. 

As  mapped  by  Piatt  the  axis  of  this  syncline  follows  the  river  from  the  southern  margin 
of  the  Kittanning  quadrangle  to  the  mouth  of  Garrett  Run  and  continues  thence  in  nearly 
straight  line  to  Redbank  Creek  near  Fairmount.  In  a  general  way  this  location  agrees 
with  that  of  the  present  survey,  but  the  details  differ  to  some  extent.  The  axis  is  not 
straight.  From  the  mouth  of  Garrett  Run  it  trends  alwut  N.  30®  E.  to  Scrubgrass  Creek, 
then  swings  gradually  eastward  to  a  course  about  N.  60°  E.,  which  it  follows  to  about  1 
mile  cast  of  Mahoning  Furnace,  where  it  curves  northward  and  leaves  the  Rural  Valley 
quadrangle  in  a  nearly  north  course.  The  position  of  this  axis  is  well  determined  by  the 
opposing  dips  of  traceable  coal  beds,  and  at  the  point  where  it  crosses  Scrubgrass  Creek  it 
is  fixed  within  narrow  limits  by  the  opposite  dips  of  the  rocks  in  the  bed  of  the  creek  and 
on  the  valley  walls.  From  this  point  to  the  northern  margin  of  the  quadrangle  the  bottom 
of  the  syncline  appears  to  flatten  out  and  the  position  of  the  axis  is  not  so  well  established. 
Observations  on  the  limestone  along  Mahoning  Creek,  and  on  Redbank  Creek,  where  it  is 
exposed  l)etween  Fairmount  and  Oak  Ridge,  and  also  on  the  Upper  Freeport  coal  in  a 
a  numl>cr  of  banks  and  in  the  Fairmount  Company's  mines,  all  serve  to  indicate  that  the 
axis  can  not  lx»  far  from  the  position  shown  on  the  map. 

A  peculiarity  of  this  syncline  is  the  oval  depression  on  the  axis  on  Pine  Creek  at  the 
mouth  of  Bullock  Run.  This  is  formed  by  a  low  cross  anticline  which  crosses  the  syncline 
south  of  Hays  Run.  The  existence  of  this  anticline  is  proven  by  stratigraphic  tracing, 
as  well  as  l)y  the  fact  that  two  wells  on  the  Starr  farm  just  south  of  Raybum  Run  found 
the  limestone  at  870  feet,  wliile  alon^  the  synclinal  axis  north  of  Pine  Creek  the  elevation 
decreases  to  .SOO  feet,  and  southward  it  constantly  (lecreas<'s  to  ]>elow  7(X)  feet  on  the  south- 
ern margin  of  th(»  <iuadrangle. 

GREEKDALE  ANTICLIKE. 

Southeastward  from  the  axis  of  tiie  Fairmount  syncline  the  rocks  hm^  to  the  crest  of 
the  (Ireendale  anticline  as  far  north  as  Mahoning  Creek  and  to  the  crest  of  the  Br(K)kville 
anticline  north  of  that  creek.  The  axis  of  the  Greendale  anticline  enters  the  Rural  Valley 
quadrangle  from  the  south  about  1\  miles  southwest  of  Blanket  Hill  and  follows  in  general 
the  northeastward  coui-se  mapixnl  by  Piatt  through  (Ireendale  to  a  point  about  1\  miles 
.southwest  of  Muir.  From  this  point  Piatt  continued  it  in  a  straight  line  to  the  head  of 
Scrubgra.ss  (Veek,  where  he  represented  it  as  dying  out.  Numerous  observations  in  the 
Upper  Freeport  coal,  however,  show  a  regular  dip  both  northwestward  and  southeastward 
from  a  line  pa.ssing  from  this  point  through  Muff  toward  Belknap.  Along  the  road  from 
one-half  mile  southwest  of  Muff  to  the  high  knob  at  the  locality  known  as  Concord  Chun'h, 
the  records  of  nearly  a  dozen  wells  show  the  elevation  of  the  limestone  to  l>e  nearly  1,400 
feet;  northwest  toward  (ioheenviJle  wells  show  a  regular  dip  of  the  limestone  to  the  altitude 
of  \,i)n()  feet,  and  .southeast  toward  Echo  a  similar  di])  to  l.(XM)  feet.  Following  the  line 
indicated  above  northeastward  to  Belknap,  the  Lower  Kittanning  coal  occurs  at  an  eleva- 
tion of  about  1,420  feet .  and  .still  northea.stward  along  thi*  same  line  the  coal  has  l)een  opened 
near  the  road  intersection  at  the  II.  S.  Pontius  farm  and  at  an  intermediate  point,  at  lx)th 
of  which  its  altitude  is  1,420  feet.  Still  farth(T  northea.stward  on  the  road  following  the 
top  of  the  bluir  of  Mahoning  Creek,  at  a  point  nearly  south  of  the  mouth  of  Glade  Run, 
the  limestone  has  l)een  (juarried  at  an  altitude  of  1,440  feet.  From  the  line  thus  traced 
out  the  strata  dip  in  both  directions,  as  proved  l)V  al)Undant  observations  on  the  outcrop 
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of  the  limestone  and  the  Lower  Ktttanning  and  Upper  Freeport  coals,  as  well  as  by  the 
elevations  of  the  limestone  shown  in  a  number  of  wells  on  both  sides  of  the  anticline.  Piatt 
described  the  Glade  Run  anticline  as  beginning  in  the  vicinity  of  Echo  and  running  north- 
eastward through  Wayne  Township  to  the  vicinity  of  the  mouth  of  Glade  Run.  No  trace 
of  such  an  anticline  was  detected  near  Elcho  during  the  present  survey,  and  it  is  well  estab- 
lished by  the  facts  cited  above  that  there  is  but  one  anticline  in  the  region  which  curves 
in  harmon}'  with  the  Kellersburg  anticline;  it  is  appropriately  named  the  Greendale 
anticline. 

BBOOXVILLE  AKTICUirE. 

In  the  northeast  comer  of  the  Rural  Valley  quadrangle  lies  the  southwest  point  of  the 
Brook ville  anticline,  in  substantially  the  position  mapped  by  Piatt.  Thus  anticline  pUinges 
rapidly  south  westward  and  disappears  as  a  distinguishable  feature  near  the  mouth  of  Little 
Mudlick  Cj;eek. 

The  Brookville  anticline  is  separated  from  the  Greendale  anticline  by  a  narrow  depres- 
sion running  eastward  from  the  Fairmount  syncline  in  the  vicinity  of  Putneyviile  and 
passing  off  the  quadrangle  at  McWilliams.  The  existence  of  this  depression  is  well  estab- 
lished by  observations  on  the  limestone  and  the  Lower  Kittanning  coal. 

AFOLLO  BTHOLIVE. 

Piatt  described  the  Leechburg  syncline  as  lying  next  east  of  the  Greendale  anticline, 
extending  northeastward  and  separating  it  from  the  Glade  Run  anticline,  and  then  leaving 
Armstrong  County  east  of  the  Brookville  anticline.  In  the  survey  of  the  Elders  Ridge 
quadrangle  no  trace  of  this  syncline  could  be  detected,  and  it  certainly  does  not  extend 
into  the  Rural  Valley  quadrangle.  (See  Elders  Ridge  folio.)  The  Apollo  syncline,  how- 
ever, described  and  mapped  by  Piatt  as  lying  west  of  the  Leechburg  syncline  and  separated 
therefrom  by  the  Apollo  anticline  in  southern  Armstrong  County,  has  been  traced  into  the 
southern  part  of  the  Rural  Valley  quadrangle. a  The  axis  of  this  syncline  enters  the  quad- 
rangle about  1  mile  east  of  the  western  boundary  of  Plum  Creek  Township  and  extends 
northeastward,  passing  about  one-half  mile  southeast  of  Blanco  and  becoming  indistinct  in 
the  flat-lying  strata  in  the  vicinity  of  Rural  Valley.  There  appears  to  be  a  very  shallow 
synclinal  depression  between  Smeltzer  and  Bryan  that  is  in  line  with  the  direction  of  this 
syncline  and  may  be  regarded  as  an  extension  of  it. 

ROABmO  RUN  ANnCLDrE. 

Piatt  mapped  this  anticline  as  ending  on  the  north  at  a  point  south  of  the  Rural  Valley 
quadrangle  and  a  short  distance  north  of  Crooked  Creek.  It  is  shown  in  the  Elders  Ridge 
folio,  however,  that  this  is  a  strongly  marked  and  easily  traceable  feature  in  the  Elders  Ridge 
quadrangle  to  the  south  and  its  continuation  as  far  north  as  Blanco,  in  the  Rural  Valley 
quadrangle,  can  be  made  out  from  well  records.  The  axis  of  the  anticline  enters  the  quad- 
rangle about  H  miles  west  of  the  axis  of  the  Apollo  syncline.  The  position  of  the  limestone 
in  the  Espey  well  on  the  axis  of  the  Apollo  S3mcline  one-half  mile  southeast  of  Blanco  is 
about  860  feet  above  the  sea,  and  a  little  more  than  a  mile  to  the  southeast  it  occurs  in  the 
Bell  and  Wagoner  wells  at  about  1,000  feet  above  the  sea,  showing  a  sharp  rise  of  150  feet. 
The  rise  of  the  strata,  however,  can  not  continue  much  if  any  beyond  this  point,  for  if  it 
did  the  Upper  Freeport  coal  would  crop  out  on  the  hillside  to  the  southeast;  it  does  not,  and 
there  is  evidence  that  it  lies  at  considerable  depth  west  of  Green  Oak,  showing  that  the  rocks 
dip  rapidly  southeastward  from  the  Roaring  Run  axis.  On  evidence  furnished  by  the  wells 
this  anticline  is  believed  to  curve  sharply  westward  near  its  point  and,  like  the  Apollo  syn- 
cline, to  become  lost  about  1  mile  northeast  of  Blanco  in  the  nearly  horizontal  strata  along 
the  valley  of  upper  Cowanshannock  Creek. 


a  Second  Geol.  Survey  Pennsylvania,  Rept.  V,  p.  10. 


24         KITTANNIKG    AKD   HURAL    VALLEY    QUADRANGLES,   PA. 

SOUTHEAST  OOBVER  OF  THE  RTTBAL  VALLEY  QUADBAVOLS. 

As  intimated  above,  the  rocks  of  the  southeast  corner  of  the  quadrangle  lie  nearly  flat, 
and  owing  to  the  scarcity  of  well  records  and  to  the  al)6ence  of  traceable  beds  the  structural 
details  can  not  be  made  out  with  as  much  certainty  as  could  be  wished.  This  applies  to  the 
region  roughly  bounded  by  the  850-foot  structure  contour  along  the  bases  of  the  Roaring 
Run  and  Greendale  anticlines.  It  is  believed  that  the  rocks  south  of  Cowanshannock  Creek 
dip  regularly  toward  a  depression  which  extends  from  Green  Oak  to  the  vicinity  of  Gastown, 
in  the  Elders  Ridge  quadrangle.  A  number  of  wells  in  the  vicinity  of  Atwood  show  a  slight 
anticlinal  structure  in  that  vicinity  which  may  be  more  pronounced  in  the  territory  to  the 
east.  The  Moore  well  (485)  at  Smeltzer,  several  diamond-drill  holes,  and  the  Brush  Creek 
coal  (>ed  show  a  similar  anticlinal  structure  along  the  North  Branch  of  Cowanshannock 
Creek.  This  is  possibly  the  vanishing  southwest  end  of  the  Port  Barnet  anticline  mapped 
by  Piatt.  Both  of  theee  anticlines  are  very  low  and  of  little  importance  within  this  quadrangle. 

DIP  OF  THE  ROCKS. 

The  dips  throughout  these  quadrangles  are  generally  low.  The  highest  are  found  on  the 
southeast  flank  of  the  Kellersburg  anticline  and  probably  do  not  exceed  3°  to  4**. 

PITOHmO  AXES. 

A  notable  feature  of  the  anticlines  and  synclinos  of  the  region  is  the  general  southwestward 
pitch  of  the  axes.  Within  the  limits  of  the  quadrangles  the  axis  of  the  Bradys  Bend  syncline 
on  the  Vanport  limestone  pitches  from  1,150  to  900  feet  above  sea  level,  that  of  the  KeUers- 
burg  anticline  from  1,400  to  950  feet,  that  of  the  Fairmount  syncline  from  1,070  to  650  feet, 
and  that  of  the  Greendale  anticline  from  1,440  to  1,000  feet.  The  pitch,  however,  is  not 
always  uniform.  The  crests  of  the  anticlines  in  some  places  run  nearly  level  for  long  dis- 
tances, as  that  of  the  Greendale  anticline  in  the  vicinity  of  Belknap  and  MufT,  and  that  of 
the  Kellersburg  northeast  of  Kellersburg  and  near  Craigsville  and  West  Winfield.  In 
other  ra.se,s  they  exhibit  elevations  like  the  Kellersburg  anticline  oast  of  Fosters  Mills  and  the 
Greendale  anticline  south  of  Pine  Creek.  The  regular  southwestward  pitch  of  the  Fair- 
mount  axis  is  interrupted  by  the  cross  anticline  south  of  Hays  Run  already  described. 

C0XXR8E  OF  STRUCTURE  LINES. 

Another  notable  feature  of  the  structure  of  the  quadranj^les  is  the  deviation  of  the  anti- 
clinal and  synclinal  axes  from  straight  lines.  In  geiicnil  each  axis  is  composed  of  reversed 
curvets.  The  failure  to  recognize  these  facts  and  the  assumption  that  the  folds  follow 
straight  northeast-southwest  courses  led  to  serious  errors  in  previous  Httempt,s  to  determine 
and  map  the  structure  and  to  no  little  confusion  to  those  .Migaged  in  drilling  for  gas  and  oil. 

STRATKMJ  A1»H  V . 

The  rocks  of  which  we  have  knowledge  in  these  (juudrangles  are  treated  under  tuo  heads, 
viz,  rocks  not  exposed  at  the  surface  and  those  that  outcrop.  The  former  are  revealed  in 
deep  wells  sunk  for  gas  or  oil;  the  latter  can  he  studied  directly. 

ROCKS  NOT  EXPOSED.'! 

Sourre.'i  of  knowledge, — Our  knowledge  of  these  rocks  is  derived  entirely  from  the  re(v>rds 
of  deep  wells  bored  for  gas  or  oil  and  is  more  or  loss  imporfoot.  In  many  cases  records  have 
been  carelessly  kept :  strata  important  from  a  geologic  standpoint,  such  as  l>ands  of  rod  rcM^k 
or  a  bed  of  limo.stone,  have  boon  overlooked  or  not  recorded ;  and  frociuontlv  onlv  the  oil  or 
gas  sands  have  boon  noted,  thus  leaving  great  blanks  in  the  lo^rs.  The  methods  of  measure- 
ment introduce  some  errors.  While  moasuromonts  to  the  oil  and  gas  sands  are  mostly  made 
by  stool  lino  and  arc  accurate,  the  depth  and  thickness  of  other  hods  are  generally  estimated 
by  counting  the  turns  of  the  cable  on  the  Inill-wheel  shaft,  and  errors  in  computing  the  length 
of  rope  l)v  this  method  easily  occur.     In  very  deep  wolls  the  stretching  of  the  cable  might 
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lead  to  errors  of  considerable  magnitude.  The  difficulty  of  identifying  the  character  of  rocks 
by  the  relative  ease  with  which  the  drill  penetrates  them  or  by  the  drillings  brought  up  in  the 
sand  pump  is  also  probably  a  fruitful  source  of  error,  especially  with  observers  having  no 
scientific  training.  To  this  fact  may  be  and  probably  often  are  due  in  part  the  lithologic 
variations  recorded  for  wells  in  contiguous  territory'.  It  may  thus  happen  that  important 
beds  that  are  not  recorded  are  not  really  absent  from  the  section,  but  have  been  overlooked, 
and  this  may  account  for  the  absence  of  red  l)eds  or  lieds  of  limestone  from  the  logs  of  some 
wells  and  their  presence  in  those  of  others  nearby.  Again, a  heavy  sandstone  in  one  well 
might  change  to  a  highly  arenaceous  shale  or  shaly  sandstone  in  an  adjacent  well  and  thus  be 
recorded  as  slate  or  shale.  At  best,  obsen^ations  on  rocks  in  deep-well  sections  must  be 
confined  almost  wholly  to  their  lithologic  character;  only  in  very  rare  instanc€»  can  any- 
thing be  learned  of  their  fossil  contents,  a  knowledge  orWhich  is  almost  indispensable  to  the 
correct  determination  of  the  age  and  stratigraphic  position  of  the  rocks. 

Thickness. — The  greatest  depth  to  which  the  drill  has  penetrated  below  the  lowest  horizon 
of  exposed  rocks  in  the  quadrangles  is  about  3,100  feet.  The  deepest  wells  in  this  region 
of  which  we  possess  records  are  the  Robert  Smith  well  (No.  9,  PI.  I)  and  a  well  which  was 
drilled  by  Mr.  Joseph  Simpson  just  off  the  northern  margin  of  the  Kittanning  quadrangle, 
north  of  Bradys  Bend  village.  The  Simpson  well  (PI.  II),  which  is  over  3,500  feet  deep, 
starts  just  above  the  Vanport  limestone  and,  as  the  lowest  horizon  of  exposed  rocks  is  about 
400  feet  below  the  limestone,  the  well  penetrates  about  3,100  feet  below  any  rocks  exposed 
in  the  region.  The  Smith  well  is  also  over  3,500  feet  deep  but  starts  at  a  higher  horizon  and 
hence  does  not  reach  so  low  a  horizon  as  the  Simpson  well.  The  Kepple  well  (No.  246, 
PI.  II)  penetrates  2,800  feet  below  the  Vanport  limestone  and  2,400  feet  l)eIow  the  lowest 
exposed  rocks.  The  Colwell  well  (No.  543,  PI.  IV)  at  Mahoning  Furnace  is  over  2,700  feet 
deep  and  penetrates  over  2,800  feet  below  the  Vanport  limestone.  There  are  a  number  of 
other  wells  in  the  quadrangles  that  penetrate  to  about  the  same  horizon. 

General  character. — These  unexposed  rocks  fall  naturally  into  three  well-differentiated 
groups.  In  general  there  are,  from  the  top  downward,  first,  700  to  800  feet  of  gray  shale 
and  sandstone;  second,  300  to  700  feet  of  strata  characterized  by  the  presence  of  varying 
amounts  of  red  rocks,  presumably  red  shale,  and  third,  prevailingly  dark  shale  with  thin 
sandstone  layers,  and  occasional  thicker  beds  of  sandstone  to  the  lK)ttora  of  the  deepest 
wells.  The  facts  stated  above  are  well  illustrated  in  Pis.  I -IV,  which  show  typical  well 
sections  of  the  region. 

GBAT   SHALE   AND   SANDSTONE. 

This  group  contains  several  members  of  sufficient  importance  to  warrant  separate  descrip- 
tion. With  the  exception  of  these  members  the  group  is  composed  mainly  of  gray  sandy 
shale. 

Burgoon  {"Mountain^')  sandstone. — At  the  top  of  this  group  lie  about  100  to  175  feet  of 
heavy  sandstone,  which  form  the  lower  part  of  the  "Mountain"  or  "Big  Injun"  sand  of 
the  driller,  the  upper  225  feet  of  which  are  exposed  in  the  Allegheny  Valley  on  the  arch  of  the 
Kellersburg  anticline.  It  is  proposed  to  use  the  geographic  name  Burgoon  sandstone  for 
this  stratum,  on  account  of  its  exposure  along  Burgoon  Creek  in  the  region  of  the  Allegheny 
Front  west  of  Altoona.'' 

Potion  shde. — In  many  wells  a  thin  band  of  red  shale  occurs  just  below  the  base  of  the 
Buiigoon  sandstone.  This  is  a  widely  distributed  stratum,  and  merits  attention  on  account 
of  its  importance  as  a  horizon  marker.  This  bed  was  first  described  by  Richardson 
(Indiana  folio),  and  named  by  him  the  Patton  shale  on  the  assumption  that  it  is  the  same 
as  the  red  shale  that  outcrops  at  Pat  tons  Station  on  Hedbank  Creek,  in  Jefferson  County. 

Lower  sands  {fjas  sands). — In  some  of  the  well  sections  shown  on  Pis.  I  to  IV  a  sandstone 
noted  about  150  feet  below  the  Burgoon  sandstone  is  called  the  "First"  sand,  but  it  is  by 
no  means  certain  that  the  first  sand  of  one  well  is  the  same  as  the  first  sand  of  another. 
This  sandstone  is  sometimes  regarded  as  the  equivalent  of  the  Pithole  grit  of  Venango 


a  See  Ebensburg  fnlio:  Geologic  Atlas  U.  8.,  loUo  133,  \: .  ^.  G«A.  ^\xtn«^  ,  V***- 
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County  and  the  Bcroa  grit  of  Oliio,  but  tliere  is  no  conclusive  evidence  that  tliat  hofixoo 
is  represented  in  this  region.  The  bottom  of  this  group  of  gray  shales  and  sfcndstODes  is 
prevailingly  sandy  and  several  beds  are  distinguished.  These  are  the  Munysville  gas 
sand,  about  <300  feet  below  the  Burgoon  sand;  the  "Second"  or  Hundred-foot  sfind,  about 
450  feet  below  the  Burgoon  sand;  and  the  Thirty-foot  sand,  just  below  the  Hundred-foot 
sand.  The  Hundred-foot  and  Thirty-foot  sands  occur  at  the  top  of  the  Venango  (m1  atnds 
of  the  oil  regions. 

RED    BEDS. 

Below  the  gray  rocks  occur  several  hundred  feet  of  strata  characterized  by  greater  or  leas 
amounts  of  what  the  drillers  call  red  rocks,  presumably  red  shale.  The  proportion  of  wd 
rocks  and  the  extent  of  the  inter\'al  in  which  they  occur  vary  nmch  in  different  well  rpcords, 
as  can  l)e  seen  on  the  well  sections.  In  some  records  no  red  rocks  are  noted;  in  most,  the 
part  of  the  section  through  which  the}'  are  recorded  is  from  about  20()  to  350  feet  in  thickness. 
In  the  Kepple  well  (No.  246)  they  are  noted  at  intervals  through  an  exceptional  distance  of 
700  feet.  These  red  beds  also  vary  greatly  in  total  thickness  and  distribution.  In  some 
wells  they  occur  as  scattered  beds  of  greater  or  less  thickness,  separate  by  beds  of  dark 
shale  and  vsandstone;  in  others  they  occur  as  an  unbroken  mass  300  feet  thick;  in  still 
others  no  red  beds  are  noted.  It  seems  hardly  credible  that  they  are  al)sent  in  such  wells^ 
It  is  far  more  probable  that  they  occur  as  thin  beds  which  wore  either  not  observed  or  not 
recorded. 

Oil  ftaruiif. — Associated  with  the  red  beds  in  this  region  lie  the  coarse  oil-bearing  sandstones, 
known  as  the  Stray,  Third,  and  Fourth  oil  sands,  and  the  overlying  thin  sandstones,  known 
as  the  Blue  Monday  and  Bowlder  sands. 

DARK   SHALES    AND  THIN    SANDSTONES. 

The  remaining  1,500  to  2,000  feet  of  .strata,  making  up  the  third  group  and  extendii.^. 
to  the  Iwttom  of  the  deepest  well,  are  mainly  composed  of  gray  shales  interbedded  with  thin 
sandstone  layers,  to  which  the  drilloi"s  Hpply  the  name  "slutc  and  shells,"  the  sandstone 
layers  l)eing  the  shells.  Occasionally  thnm^jhoiit  this  group  thicker  strata  of  sandstone 
(K'cur,  hut  these  are  rarely  noted  as  reaching  50  feet  in  thickness. 

Speechhy  ami  Tiona  sands.  In  the  niid.st  of  the  third  group  and  from  500  to  700  feet 
lx»low  its  top  occurs  a  group  of  these  sands,  the  upper  nieml)ers  of  which  are  known  as  the 
Speechlcv  and  the  lower  as  the  Tiona  sands. 

(SKNEKAI.   CORRELATION. 

The  correlation  of  the  rocks  not  expo.s<»(l  has  iM^en  fully  discussed  in  the  Kittanning  folio, 
and  the  di.srussion  need  not  he  repeated  here.  It  will  s\  fh  c  to  state  that  the  nn-ks  of  group 
1  an'  regarded  as  Pocono,  those  of  group  2  as  Catskill,  and  those  of  group  3  as  Chemung. 
This  grouping,  however,  can  l>e  regarded  as  only  approximate  and  tentative. 

EXPOSED  ROCKS 
CARBONIKEKOrs    SYSTEM . 

General  statement.  -Mo=il  of  th(^  rocks  described  in  this  region  belong  to  the  Carboniferous 
system.  There  are,  however,  certain  old  gravels  of  possible  Tertiar>'  age  and  certain 
deposits  belonging  to  the  Quatcniuiy.  The  Carboniferous  rcK'ks  are  divided  into  two  series, 
the  Mississippian  serie^s  below  and  the  Pennsylvanian  series  above.  The  former  series  is 
lH',st  developed  in  the  Mississippi  \'alley.  As  a  general  rule  it  is  not  coal  bearing,  but  in 
cert^iin  parts  of  the  Appalachian  region  it  includes  workable  coal  beds  of  limited  extent. 
The  Penn.sylvanian  series  includes  the  coal-bearing  rocks  or  Coal  Measures  of  the  Appa- 
lachian coal  ii(»lds,  and  is  typically  developed  in  Pennsylvania.  Both  s(»ries  are  made  up 
of  a  number  of  separate  formations,  which  in  turn  are  composcul  of  various  members  of  local 
im|X)rtance.  In  this  area  the  Mississippian  series  is  represented  by  the  Pocono  fonnation, 
iind  t}w  P(»nnsylvanian  by  the  Pottsville,  Allegheny,  and  Conemaugh  formations.  A  gen- 
omUzod  s(K'tion  of  thest»  rocks  as  they  occvw  "v\\  \.\v*j  w^xowX-a  A\v>N\\\\vi  V\.^  . 
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Oenexml  chaxBcter  of  fomuttion. 

Preyailliurly  shale  of  clayey  or  aandy 

■ 

»cl  tkmga;  generally  preMHi  in  aome  form. 

compontion.  Thick,  coane  Mindstone 
on  the  hills  in  southwestern  mirt  of  area. 
Mahoninff  sandstone  at  the  bottom. 
Thin  coal  seams  and  limestone. 

fe-nning  wuidstone. 

Shaly,  with  heayy  beds  of  sandstone  and 
beds  of  limestone  with  associated  iron 
ores.  Several  valaable  coal  seams  and 
beds  of  fire  clay.  Source  of  all  the  valu- 
able mineral  products  of  the  quad- 
rangle, except  oil  and  gas. 

^trheny  Rirer  and  In  rlctnlty  of  Craigsrille. 

Generally  heavy  sandstone.  In  many 
places  shalv  at  top  and  at  horizons  of 
Mercer  coal. 

u  nctfUiorimty 

Mostly  a  heavy  sandstone  to  depth  ex- 
posed in  quadrangle,  with  small  coals 
accompanied  by  shale  near  top.  Runs 
into  an  unknown  thickness  of  shale 
below. 

( 
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POCONO  FORMATION. 

Oeneral  diseussum. — Considerable  difference  of  opinion  has  been  expressed  regarding  the 
existence  of  Pocono  roi^ks  at  the  surface  along  the  Allegheny  Valley  south  of  Clarion  River. 
In  the  final  report  of  the  First  Survey  of  the  State  the  lowest  rocks  exposed  in  the  vaUey 
were  classed  by  Rogers  a  as  belonging  to  the  Pottsville  (Serai  formation),  but  in  the  Second 
Geological  Survey  W.  0.  Piatt  b  recognized  not  only  the  Pocono  sandstone,  but  also  the 
Mauch  Chunk  shale  as  being  exposed  beneath  the  Pottsville.  This  determination  was  based 
largely  upon  the  occurrence  at  McCrea  Furnace,  on  Mahoning  Creek,  of  a  bed  of  siliceous 
limestone,  which  Mr.  Piatt  correlated  with  the  well-known  bed  of  a  similar  character  mark- 
ing the  top  of  the  Pocono  formation  in  the  Chestnut  Ridge  region.  Ijeslcy,  however,  in  a 
preface  to  the  same  volume,  states  that  it  is  much  more  probable  that  this  limestone  occurs 
at  the  Mercer  horizon  than  at  that  of  the  "Siliceous  limestone,"  and  that  consequently  all 
of  the  rocks  below  this  horizon  exposed  along  the  Allegheny  River  are  parts  of  the  Pottsville 
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18*  flne  dark  shale,  coal  near  top. 
8*  sandy  shale. 

88'   Irregrulitrly  bedded  sandstone. 

lO'  probably  sandstone. 

11'  coarse  sandstone. 

80*  ligbt-in^een  sandy  shale. 

10*  coarse  sandstone. 

88*   (conglomerate,  4  feet,  near  middle). 

7'  sandstone  with  coal  stain. 

fl   dark  shale. 
IK'   greenish  sandy  shale. 
10*  dark  shale,  coal  at  top. 

b'  brownish  sandstone  and  sandy  Are  clay. 

40*  shale,  somewhat  greenish. 

15'   coarse  sandstone. 
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Total.  400'. 
FiQ.  3.— Section  at  Riverview  mine.  2  miles  below  Redbank. 

formation,  which,  he  says,  consists  of  three  sandy  members  separated  by  two  shale  intervals, 
as  it  does  in  Beaver  Valley,  the  type  locality.  The  accompanying  section  (fig.  3)  shows  the 
character  of  the  rocks  under  consideration  as  they  are  exposed  at  the  Riverview  mine,  2 
miles  south  of  Redbank. 

On  purely  lithologic  grounds  it  is  extremely  difficult,  if  not  impossible,  to  subdivide 
these  rocks  into  formations  and  correlate  them  with  divisions  recognized  in  other  parts 
of  the  field,  and  the  different  interpretations  thai  Y\ave  V>eeiv  "^w\,  w^\i  N\\«xv  ^wJ^^nNsj^*. 
must  be  attributed  to  the  absence  of  well-marked  beds. 


«  Rogers,  H.  D.,  Geology  of  Pennsylvania,  vol.  2,  p.  585, 
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The  section  shown  in  fig.  3  is  fairly  representative  of  the  rocks  of  this  debatable  interval 
and  may  be  considered  as  typical  of  this  region,  except  that  the  Pocono  part  shows  more 
shale  than  occurs  in  some  other  sections. 

The  section  includes  the  Lower  Kittanning  coal  and  the  Vanport  limestone,  two  of  the 
best  horizon  markers  in  the  region.  The  top  of  the  Pottsville  formation  is  cleariy  marked 
at  a  distance  of  94  feet  below  the  top  of  the  limestone  by  the  Homewood  sandstone,  which 
generally  is  massive  in  this  r^ion,  but  in  this  particular  section  is  thin  bedded  and  incon- 
spicuous. This  bed  is  underlain  by  about  65  feet  of  shale,  which  contains  several  small 
coal  seams  and  carries  a  good  Mercer  flora.  The  strata  underlying  the  Mercer  beds  are 
more  difficult  to  classify,  but  the  first  sandstone  (Nos.  15,  16,  and  17),  about  49  feet  thick, 
carries  impressions  of  Pennsylvanian  plant  stems  which  show  that  it  belongs  to  the  Potts- 
ville formation,  while  its  position  indicates  that  it  is  doubtless  equivalent  to  a  part  or  the 
whole  of  the  Connoquenessing  sandstone. 

Below  the  bed  just  described  fossUs  are  few  and  generally  poorly  preserved;  so  far  as 
observed,  there  are  no  indications  of  Pottsville  plants  below  the  Connoquenessing  sand- 
stone. Good  Pocono  plants  were  found  from  railroad  grade  up  for  a  distance  of  80  feet, 
but  between  this  horizon  and  the  base  of  the  Connoquenessing  sandstone  no  fossils  have 
been  found  and  it  is  impossible  to  say  with  certainty  to  which  scries  these  rocks  belong. 
The  rocks,  however,  in  this  intermediate  zone  resemble  the  underlying  Pocono  sandstone 
more  closely  than  they  do  the  Pottsville,  and  therefore  the  base  of  the  Connoquenessing 
sandstone  will  be  regarded  provisionally  as  the  base  of  the  Pott4iville  formation. 

In  the  eastern  part  of  Pennsylvania,  where  sedimentation  apparently  was  uninterrupted 
from  Devonian  to  late  Carboniferous  time,  the  Pocono  formation  consists  of  a  sandy  series 
more  than  1,000  feet  thick.  It  is  overlain  by  a  great  thickness  of  Mauch  Chunk  red  shale, 
and  this  in  turn  is  overlain  by  the  heavy  conglomerates  of  the  Pottsville  formation.  In 
the  ^Ulegheny  Valley  the  Pocono  becomes  somewhat  thinner,  the  Mauch  Chunk  is  probably 
absent,  and  from  evidence  presented  in  the  discussion  of  the  Pottsville  formation  it  is 
shown  that  the  interval  occupied  by  the  Mauch  Chunk  in  the  east  is,  in  this  region,  repre- 
sented by  an  unconformity,  and  that  the  general  absence  of  the  Mauch  Cluink  formation, 
and  probably  of  the  upper  part  of  the  Pocono  also,  is  due  to  a  period  of  erosion  before  the 
deposition  of  the  Pottsville  rocks  of  the  Allegheny  Valley. 

Character  and  liintrihut'wn. — Since  the  Connoquenessing  sandstone  rests  unconformably 
upon  the  Pocono  formation,  it  follows  that  the  beds  in  actual  contact  are  different  in  dif- 
ferent sections.  The  unconformity  is  so  slight,  the  exposures  in  general  so  poor,  and  the 
beds  in  contact  so  often  sandstones  of  nearly  identical  character  that  it  Is  impossible  to 
trace  the  contact  between  the  two  formations.  As  assimied  in  the  section,  fig.  3  (p.  27), 
the  plane  of  division  lies  about  230  feet  below  the  Vanport  limestone.  It  will  be  assumed 
that  it  holds  approximately  this  position  throughout  the  quadrangles,  and  the  Pocono 
formation  has  l)een  mapped  and  will  be  described  on  that  basis.  The  top  of  the  Poi^ono 
at  the  point  where  Allegheny  River  crosses  the  axis  of  the  Kellcrsburg  anticline  would 
accordingly  lie  at  an  elevation  of  about  1,060  feet,  making  a  maximum  thickness  of  2G0 
feet  of  PcK'ono  rocks  exposed  in  the  quadrangles. 

So  far  as  exposed  the  Pocono  formation  is  composed  mainly  of  a  heavy  gray  to  greenish 
sandstone,  the  "Mountain"  or  ''Big  Injun"  sand  of  the  driller,  here  called  the  Burgoon 
sandstone.  While  the  sandstone  is  prevailingly  a  heavy  and  nearly  continuous  mass,  in 
places  it  is  broken  by  beds  of  shale  of  varying  extent  and  thickness.  The  stn-tion  sho\%Ti 
in  fig.  3  (p.  27)  presents  the  latter  phase  of  the  formation,  while  the  section  at  the  mouth 
of  Redbank  Creek,  where  it  consists  of  about  150  feet  of  coarse,  thick-bedded  to  massive 
sandstone,  passing  without  a  break  into  the  Connoquenessing  sandstone  above,  presents 
the  former  and  probably  more  common  phase.  On  the  bluff  of  the  Allegheny  alx)ve 
Mahoning  two  or  three  thin  coal  seams  occur. 

The  ex])osures  of  the  Pocono  are  confined  to  Allegheny  Valley  and  to  the  valleys  of  Rod- 
l)ank  inul  ^hlhoning  creeks.  The  top  of  the  formation,  rising  toward  the  axis  of  the  Kel- 
Jr/Nl)iirg  anticline,  emerges  from  below  water  between  Templeton  and  Mahoning,  reaches 
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an  elevation  of  260  feet  above  the  river  on  the  arch  of  tlie  anticline,  and  then  des(*ends 
gradually  almost  to  water  level  near  Phillipston,  whence  it  continues,  probably  just  alx)ve 
the  river,  to  the  northern  margin  of  the  Kittanning  quadrangle.  The  Pocono  is  above 
water  along  almost  the  whole  length  of  Redbank  Creek  within  the  quadrangles.  Tlie  top 
of  the  formation  is  about  150  feet  above  water  at  the  mouth  of  the  creek;  it  descends 
nearly  to  water  level  at  Lawsonham;  thence  it  rises  to  a  height  of  about  100  feet  in  the 
vicinity  of  Leatherwood  and  to  200  feet  on  the  arch  of  the  Kellersburg  anticlme  between 
St.  Charles  and  Climax,  from  which  point  it  descends  rapidly  and  goes  under  water  near 
the  south  point  of  Anthonys  Bend.  It  reappears  on  the  east  side  of  the  bend  near  the  tun- 
nel and  continues  a  few  feet  above  the  creek  to  the  northern  margin  of  the  Rural  Valley 
quadrangle.  It  is  finely  displayed  at  the  east  end' of  the  tunnel  between  Lawsonham  and 
Leatherwood,  in  the  bluff  south  of  the  latter  place,  and  above  the  railroad  at  the  east  end 
of  the  Climax  tunnel.  On  Mahoning  Creek  it  is  exposed  for  a  short  distance)  above  its 
mouth  and  also  along  the  upper  part  of  the  creek  within  the  quadrangle  from  McCrea  Fur- 
nace, 1  mile  south  of  Eddyville,  to  the  eastern  margin.  It  is  brought  up  here  by  the  Green- 
dale  anticline,  and  its  top  reaches  an  elevation  of  about  160  feet  above  the  creek. 

MAUCU  CHUNK  FORMATION. 

In  Report  H5  of  the  Second  Geological  Survey  of  Pennsylvania,  Piatt  refers  certain  dark 
shales  exposed  in  the  midst  of  heavy  sandstone  in  the  bluff  above  Templeton  to  the  Mauch 
Chunk  formation.  These  shales,  however,  present  no  resemblances  to  the  Mauch  Chunk 
shales  elsewhere  and  to  all  appearances  they  are  lenticular  beds  of  merely  local  extent, 
included  in  the  Burgoon  sandstone.  The  only  rock  in  the  quadrangles,  so  far  as  known, 
whose  character  indicates  that  it  belongs  to  this  formation,  is  a  thin  bed  of  red  sandstone 
occurring  in  the  Peter  Hcilman  well  No.  2  (313),  near  the  southern  margin  of  the  Rural 
Valley  quadrangle.  By  examining  the  section  of  this  well  shown  in  PI.  Ill  it  will  be  seen 
that  this  bed  occurs  at  the  horizon  of  the  Mauch  Chunk,  and  this  fact,  together  with  its 
coloi,  affords  grounds 'for  referring  it  doubtfully  to  that  formation. 

Unconformity  at  hose  of  PoUavUU. — As  previously  noted,  the  Mauch  Chunk  formation, 
which  separates  the  Pocono  and  Pottsville  formations  in  other  parts  of  the  State,  is  absent 
from  the  Allegheny  Valley.  In  southern  Indiana  and  northern  Westmoreland  counties  the 
Mauch  Chunk  shows  in  many  well  sections,  ranging  in  thickness  from  a  few  to  more  than 
a  hundred  feet.  It  has  a  thickness  of  150  feet  in  Packsaddle  Gap,  near  Bolivar;  of  250 
feet  in  northern  and  eastern  Fayette  County,  where  it  includes  the  Greenbrier  limestone; 
of  180  feet  along  the  Allegheny  Front;  of  1,100 feet  at  Broad  Top;  and  of  over  2,000  feet  at 
Mauch  Chunk.  It  appears,  therefore,  that  at  the  close  of  the  Mauch  Chunk  period  an 
uplift  occurred  involving  western  Pennsylvania  and  extensive  areas  farther  west,  which 
continued  until  all  of  the  Mauch  Chunk  had  been  eroded  from  northern  Armstrong  County 
and  surrounding  regions.  Not  only  is  the  Mauch  Chunk  absent  in  this  section,  but  the 
absence  of  the  Loyalhanna  ("Siliceous")  limestone  shows  that  some  of  the  upper  part  of 
the  Pocono  is  also  lacking.  According  to  Platta  a  fragment  of  this  limestone  is  preserved 
at  McCrea  Furnace,  on  Mahoning  Creek  above  Eddyville,  in  the  eastern  part  of  Armstrong 
County.  Piatt's  determination  was  strongly  opposed,  however,  by  Lesley, b  who  regarded 
the  limestone  in  question  as  more  probably  representing  the  Mercer  limestone.  The  writer 
also  has  reached  the  conclusion  that  the  limestone  is  Mercer,  both  on  stratigraphic  grounds 
and  on  the  evidence  of  fossil  plants  collected  from  the  sandstone  closely  underlying  the 
limestone  and  determined  by  David  White  to  be  of  Pottsville  age.  Neither  is  the  Loy- 
alhanna limestone  known  west  of  the  river,  though  two  or  three  doubtful  references  to  a 
limestone  of  similar  character  occur  in  some  driU  records  of  Butler  County. 

These  facts  show  that  there  is  an  unconformity  between  the  Pocono  and  PottaviUe 
formations  in  this  region,  and  this  conclusion  is  further  strengthened  by  the  fact  that  the 
Pottsville  is  here  but  a  comparatively  thin  bed  about  140  feet  thick,  while,  like  the  Mauch 


•  Piatt,  W.  G  ,  Second  Geol.  Survey  Pennsylvania,  Kept.  115,  p.  144.  b  Op.  clt. 
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Chunk,  it  thickens  to  the  east,  reaching  1,200  feet  in  the  southern  anthracite  basins  of 
eastern  Pennsylvania.  It  was  formerly  believed  that  the  thin  bed  of  Pottsville  in  the 
western  part  of  the  State  represented  the  whole  thickness  of  the  formation  in  the  anthra- 
cite regions,  the  difference  being  due  to  the  difference  in  the  rate  of  sedimentation:  but 
it  is  now  known  to  represent  only  the  upper  part  of  the  great  PottsviUe  formation  of  the 
anthracite  regions.  There  was  no  uplift  and  dry-land  period  in  eastern  Pennsylvania,  but 
deposition  was  uninterrupted  at  the  close  of  Mauch  Chunk  time  and  continued  until 
many  hundred  feet  of  sediments  had  accumulated.  Toward  the  close  of  Pottsville  time 
the  eroded  surface  of  the  western  part  of  the  State  became  again  submerged  and  was  cov- 
ered by  sedimentsS  laid  down  during  the  latter  part  of  that  period.  The  submergence  of 
the  extreme  western  and  northwestern  parts  of  the  State  must  have  preceded  by  a  con- 
siderable time  that  of  the  area  under  consideration,  for  in  those  regions  the  lowest  mem- 
bers of  the  Pottsville  formation  are  the  Sharon  coal  and  its  underlying  conglomerate, 
which  have  no  representative  in  the  Allegheny  Valley. 

A  suinmary  of  the  events  outlined  above  would  be  as  follows:  (1)  A  long  period  of  sedi- 
mentation, allowing  the  accumulation  of  over  2,000  feet  of  Mauch  Chunk  in  the  eastern 
part  of  the  State  and  an  unknown,  but  possibly  great  thickness  in  the  western  part; 
(2)  the  elevation  and  erosion  of  the  areas  above  described  in  the  western  part  of  the  State, 
and  the  contemporaneous  accumulation  of  several  hundred  feet  of  PottsviUe  sediments 
in  the  anthracite  region;  (3)  the  submergence  of  a  ptortion  of  the  land  surface  to  the  west 
and  northwest  and  the  accumulation  of  the  Sharon  coal  and  its  underlying  conglomerate; 
(4)  the  submergence  of  the  remaining  dry  land  and  the  resumption  of  sedimentation 
throughout,  toward,  but  some  time  before,  the  end  of  Pottsville  time.  It  was  during  this 
latter  period  that  such  PottsviUe  rocks  as  occur  in  the  Kittanning  quadrangle  were 
deposited. 

POTTSVILLE  FORMATION. 

General  description. — The  Pottsville  formation  overlies  the  Pocono  formation  uncon- 
formahly.  In  the  section  already  given  (fig.  3,  p.  27)  its  top  lies  about  100  feet  and  its 
bottom  al>out  220  foot  bolow  the  Vanport  limestone,  making  the  thickness  120  feet,  and 
it  has  boon  mapped  as  having  a  thickness  of  from  120  to  140  feet.  It  is  composed  in  gen- 
eral of  throe  niomlxirs — the  Connoquenessing  and  Ilomewood  sandstones,  separated  in  the 
middle  of  the  formation  bv  a  stratum  of  shale  20  feet  or  more  thick,  which  usually  lyars 
one  or  more  thin  soauis  of  coal,  the  Mercer  coal  and  shale.  This  general  character  is  sub- 
ject to  many  variations,  liowever,  as  will  appear  in  the  description  of  the  different  members. 

Connoquenessing  sandstone. — This  is  the  lowest  member  of  the  fonnation.  It  appears 
in  every  section  immediately  overlying  the  Pocono,  and  is  a  widespread  stratum  in  western 
Pennsylvania.  It  is  generally  a  coarst\  gi"ay  or  white,  often  highly  siliceous,  thick-lxjdded 
sandstone.  In  some  places  it  is  massive  and  conglomeratic,  in  others  it  is  shal}"  or  flagg}\ 
It  averages  about  40  feet  in  thickness  and  generally  fills  most  of  the  interval  between  the 
Pocono  and  the  lowest  of  the  Mercer  coals. 

Mercer  shale. — Tliis  is  a  composite  member,  probably  varying  from  20  to  40  feet  in 
thi<"knoss.  It  consists  mostly  of  dark  shale,  which  usuaUy  carries  one  or  more  thin  coal 
steams.  In  Morcor  County  a  workable  seam  occurs,  and  from  that  region  the  name  was 
derivod.  The  character  of  this  moml>or  as  it  o<'curs  in  thest^  quadrangles  Ls  well  repre- 
sented in  the  soction  bolow,  which  was  measured  at  the  (limax  clay  pits,  near  the  soutii 
point  of  Anthonys  Bond: 

Section  of  Mercer  shale,  etx:.,  at  Anthonys  Bend. 

Fwt. 

San.lstoiio    jnomrwood 15 

Sandy  shalo' 

CohI.  thin. 

Sandy  nhalc 28 

('oal.' li 

Fin^  clay  (Morccr  or  Mount  Savage) 10 

Connoquenessing  sandstone. 
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The  fire  clay  rests  upon  the  Connoquenessing  sandstone.  It  is  composed  of  both  flint 
and  plastic  clay,  and  is  correlated  with  the  Mount  Savage  clay  of  Maryland.  In  the 
vicinity  of  McCrea  Furnace  a  bed  of  sandy  limestone  occurs  about  140  feet  below  the  Van- 
port  limestone  and  probably  represents  the  Mercer  limestone  (see  p.  27). 

HomewQod  sandstone. — This  is  generally  a  heavy  gray  sandstone,  though  in  plac^i*  it 
changes  to  one  of  laminated  or  even  shaly  character.  Its  top  lies  about  100  feet  below 
the  Vanport  limestone  and  its  usual  thickness  is  about  40  feet. 

Distribution  of  PottsviTle. — The  top  of  the  Pottsville,  rising  toward  the  McHaddon  anti- 
cline, appears  alxjve  river  level  opposite  Wickboro,  al)Ove  Kittanning,  reaches  a  height  of 
about  100  feet  above  the  water  three-fourths  mile  Ik»1ow  the  mouth  of  Cowanshannock 
Creek,  and  then,  dipping  northeastward,  descends  Inflow  water  near  the  boundary  between 
the  quadrangles.  The  upper  layers  of  the  Homewood  sandstone  have  »i  laminated  char- 
acter where  the}'  rise  above  the  river  and  in  the  l)ed  of  C/owanshannock  Creek  a  short  dis- 
tance from  its  mouth.  At  the  mouth  of  Limestone  Creuk  the  sandstone  is  thick  and  weU 
exposed.  The  formation  rises  above  the  river  again  below  Templeton  and  continues 
above  to  the  northern  margin  of  the  quadrangles.  At  Templeton  the  Homewood  is  coarse 
and  heavy  and  yields  the  blocks  at  the  mouth  of  the  ravine  to  the  east.  Along  the  road 
between  Templeton  and  Mahoning  the  Mercer  shale  and  the  overlying  heavy  sandstone, 
with  pockets  of  coal  and  stems  of  Lepidodendra  at  the  base,  are  well  exposed.  Beyond 
this  point  the  Pottsville  sandstones  form  conspicuous  ledges  at  various  points  along  the 
river  bluff.  The  Connoquenessing  sandstone,  coars(?  and  heavy  and  overlying  the  equally 
coarse  and  heavy  Pocono,  is  seen  in  the  road  leading  up  the  bluff  to  the  flat  point  between 
Redbank  Creek  and  the  river,  and  above  it  the  Mercer  shale  is  well  exposed  in  the  road. 
At  the  mouth  of  Sugar  Creek,  opposite  East  Brady,  the  Homewood  sandstone  has  changed 
to  shale,  below  which  is  the  Mercer  shale  with  two  thin  coal  seams,  and  still  lower  the  coarse 
and  heavy  Connoquenessing  sandstone,  extending  down  to  the  creek.  A  section  made  in  a 
ravine  still  farther  up  the  river  shows  the  formation  in  the  same  character.  In  the  vicinity 
of  Craigsville  the  three  members  of  the  formation  are  exposed.  The  Homewood  sand- 
stone, rather  flaggy,  occurs  in  a  ledge  by  the  creek  back  of  the  Buffalo,  Rochester  and 
Pittsburg  Railroad  station;  the  Connoquenessing  sandstone  shows  at  Craigsville  and  in  a 
railroad  cut  just  above,  near  creek  level,  where  it  is  white  and  thick  bedded;  the  Mercer 
shale  and  the  blossom  of  the  Mercer  coal  show  between  the  two  sandstones  in  the  road 
west  of  Craigsville.  The  same  beds  are  exhibited  on  the  road  from  Craigsville  to  Fosters 
Mills  on  both  sides  of  Patterson  Creek,  but  the  Homewood  sandstone  seems  to  have  passed 
into  shale  at  that  locality.  On  Redbank  Creek  the  Pottsville  Is  above  wat<jr  level  from  the 
mouth  to  New  Bethlehem.  The  heavy  white  siliceous  sandstone  at  the  top  of  the  railroad 
cut  at  the  west  end  of  the  Climax  tunnel  is  Connoquenessing.  The  Mercer  and  Homo- 
wood  members  are  exposed  in  the  bluff  at  the  south  end  of  Anthonys  Bend,  where  the 
section  given  on  page  30  was  obtained.  The  heavy  sandstone  along  the  railroad  track  at 
New  Bethlehem,  just  off  the  quadrangle,  is  probably  Homewood.  At  the  mouth  of 
Mahoning  Creek  the  bottom  of  the  Pottsville  is  from  50  to  60  feet  above  the  railroad  track. 
The  heavy  sandstone  ledge  along  the  road  up  the  creek,  a  short  distance  above  the  station, 
is  probably  Connoquenessing.  The  Homewood,  rather  heavy,  shows  near  water  level  on 
Mahoning  Creek  for  one-half  mile  below  the  mouth  of  Scrubgrass  Creek.  This  sandstone 
is  also  exposed  in  the  road  near  the  head  of  the  stream  east  of  Kellersburg.  The  south 
end  of  the  bridge  at  Mahoning  Furnace  rests  upon  a  shaly  to  laminated  sandstone  which 
is  probably  Homewood.  In  the  lower  part  of  the  bluff  in  the  big  bend  of  the  Mahoning 
below  Putneyville  is  a  heavy  white  siliceous  sandstone,  the  top  of  which  Is  about  110  feet 
below  the  Vanport  limestone  and  immediately  above  w^hich  is  a  coal  bed  that  appears  to 
be  the  Brookville  coal:  on  these  grounds  the  sandstone  Is  regarded  as  Homewood.  This 
sandstone  shows  on  the  north  bluff  of  the  Mahoning  just  below  the  intersection  of  the 
road  from  Elddyville  with  the  road  along  the  top  of  the  bluff.  The  sandstone  here  is 
coarse  and  massive  and  about  15  feet  are  exposed.  The  Connoquenessing  shows  along 
the  lower  part  of  this  road  down  to  the  level  of  Pine  Creek.     It  is  also  exposed  up  Pine 
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Croek  for  some  distance.  In  the  road  cut  in  the  bluff  east  of  the  Mahoning  at  Ekidyrille, 
the  Connoquenessing  is  well  shown  as  a  coarse,  gray,  heavy-bedded  sandstone;  at  its  top 
is  a  bed  of  shale  several  feet  thick,  containing  a  layer  of  black  shale  that  probably  repre- 
sents one  of  the  Mercer  coals.  The  various  members  of  the  Pottsville  are  fairly  well 
exhibited  in  the  bluffs  of  Mahoning  Creek  and  along  the  roads  in  the  vicinity  of  MoCrea 
Furnace,  1  mile  above  £dd3rville.  The  sandstones  are  also  well  displayed  in  the  gorge 
of  Glade  Run  farther  east. 

ALLEGHENY  FORMATION. 

General  description. — ^ThLs  is  composed  mainly  of  a  succession  of  shales  and  sandstones 
about  350  feet  thick  and  extending  from  the  Pottsville  formation  below  to  the  top  of  the 
Upper  Freeport  coal  above.  The  workable  coal  seams  from  which  it  derived  its  former 
name,  the  Lower  Productive  Coal  Measures,  form  its  distinguishing  feature.  Besides  coal 
it  contains  valuable  beds  of  limestone  and  fire  clay.  A  general  outline  of  its  various 
members  will  be  given  here,  leaving  to  a  subsequent  chapter  the  more  detailed  description 
of  those  of  economic  importance.  Several  sandstone  members  are  described  below,  which 
are  locally  developed  as  lenses  of  greater  or  less  extent  along  the  same  horizon  between 
the  various  coal  seams.  In  addition  to  the  sandstones  noted,  others  of  small  extent  may 
occur  in  any  position.  Where  the  intervals  between  the  coals  are  not  more  or  less  com- 
pletely occupied  by  these  sandstones,  they  are  filled  with  shale. 

Distribution. — The  Allegheny  formation  is  exposed  along  nearly  every  valley  in  the 
quadrangles,  and  makes  the  surface  over  large  areas  along  the  Kellersburg  anticline  from 
Winfield  to  the  northern  margin  of  the  region  and  along  the  Greendale  and  BrookviUe 
anticlines  from  Pine  Creek  to  the  northeast  comer  of  the  Rural  Valley  quadrangle.  In 
the  northwest  comer  of  the  Kittanning  quadrangle  the  Allegheny  formation  is  mostly  con- 
cealed by  the  overlying  Conemaugh  rocks.  It  is  also  rather  deeply  buried  throughout  the 
Boggsville  syncline,  in  the  southeast  comer  of  the  Rural  Valley  quadrangle,  in  Plum  Creek 
and  Cowanshannock  townships,  and  in  the  southeast  comer  of  Wayne  Township.  Large 
tracts  are  well  under  the  cover  of  the  overlying  rock  in  the  interstream  areas  of  the  Fair- 
mount  syncline. 

Broolcvine  coal. — Tiiis  is  a  generallv  worthless  coal  lying  from  10  to  20  feet  above  the 
top  of  the  Pottsville  and  separated  thcrofroin  hy  shale  and  fire  cla^^  Its  blossom  ishows 
at  many  points  throughout  the  quadrangles,  but  it  is  thin  except  along  the  upper  part 
of  Malioning  Creek,  within  the  Rural  Valley  quadrangle,  where  it  reaches  at  points  a 
thickness  of  4  feet. 

Crai(j)i\nUe  coal. — ()n  Bullalo  Creek,  2  miles  northwest  of  Craigsville,  a  coal  3  feet  thick, 
50  feet  below  tlie  Vanport  limestone,  and  15  feet  below  the  Clarion  coal,  which  is  also 
exposed,  has  recently  been  opened  and  worked.  What  appears  to  be  the  same  coal  has 
been  opened  on  the  hill  on(»-half  mil<^  north  by  west  of  Craigsville,  and  is  reported  3J  feet 
thick.  The  blossom  of  a  cr)al  50  feet  below  the  limestone  shou's  about  1  mile  north  of 
Craigsville,  along  the  road  to  Fosters  Mills,  and  in  the  same  locality  the  BrookviUe  coal 
has  })een  opened  about  50  feet  lower.  At  W^e^^t  Winfield  streaks  and  pockets  of  coal  occur 
in  a  heavy  sandstoni^  -40  feet  Ih'Iow  the  limestone  and  25  feet  l)elow  the  Clarion  coal,  and 
this  probably  lies  at  the  same  horizon  as  the  coal  in  the  vicinity  of  Craigsville.  A  small 
coal  was  observed  in  this  position  in  the  bliilT  of  the  Allegheny  just  alx)ve  Templeton. 
It  seems  (jiiitt;  certain,  therefore,  that  there  is  a  coal  at  these  places  between  the  BrookviUe 
and  Cla'ion  coals.  So  far  as  the  writer  is  aware,  the  three  coals  in  this  relation  have  n-  * 
been  ol>Herved  elsewhere  in  these  quadran<!;les.  It  does  not  seem  possible  to  identif} 
this  with  any  previously  described  coal,  so  tlie  name;  Craigsville  Ls  here  used  for  it,  on  account 
of  its  g(x)d  development  at  that  place. 
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Clarion  sandstone. — At  the  old  mill  on  Cowanshannock  Creek,  1  mile  above  its  mouth, 
the  foUowiiig  gection  (fig.  4)  is  exposed: 
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••■■'y'r-. 

Ma 


re"  Lower  Klttannlnff  coal. 
8'  shale. 


4.'i'  heavy-bedded,  coarse  nandstone. 


b'  Hhale. 


W  Bandstone. 


3'  Mhale  with  trace  of  coaL 


SO  ±  concealed. 


to*  ^i*oanie.  mamilve  sandatone. 


Total,  ItVt". 
Pio.  4.— Section  at  old  mill  on  Cowanshannock  Creek,  a  mile  above  Its  moath. 

In  this  section  the  thickness  of  the  concealed  interval  and  of  the  sandstone  (8)  were 
estimated  and  may  be  considerably  in  error.  The  sandstone  (8)  shows  in  the  bed  of  the 
creek  and  in  a  ledge  washed  by  the  water,  whence  have  come  the  great  bowlders  of  coarse 
white  sandstone  that  fill  the  channel  at  the  old  mill.  Near  the  mouth  of  the  creek  the 
Vanport  limestone  is  about  50  feet  below  the  Lower  Kittanning  coal.  No  trace  of  the 
limestone  was  detected  in  the  above  section,  but  its  place  is  apparently  occupied  by  the 
shale  marked  4.  The  shale  with  traces  of  coal  (6)  probably  represents  the  Clarion  coal, 
and  the  sandstone  (8)  at  the  bottom  of  the  section,  which  may  occupy  most  of  the  con- 
cealed interval  also,  is  probably  the  Clarion  sandstone  described  in  the  Pennsylvania 
report  on  Armstrong  County.  Its  bottom  would  lie  at  least  60  feet  below  the  Vanport 
limestone  and  its  thickness  may  reach  40  feet.  An  interesting  feature  of  thb  section  is 
the  fact  that  the  entire  interval  of  over  100  feet  below  the  Lower  Kittanning  coal  is  nearly 
filled  with  coarse,  thick-bedded  sandstone.  A  comparison  of  this  section  with  others  in 
the  vicinity  affords  a  good  illustration  of  the  variable  nature  of  Coal  Measures  stratigraphy. 
At  West  Winfield  a  heavy  sandstone  extends  from  close  below  the  Clarion  coal  to  water 
level.  Its  bottom  is  not  exposed,  but  it  is  at  least  oO  feet  thick.  At  both  the  al>ove 
localities  the  sandstone  was  identified  as  Pottsville  by  the  geologists  of  the  Second  Sur\'ey,^ 
who  appear  to  have  based  their  identification  on  its  coarse,  massive  character.  On  account , 
however,  of  its  relations  to  the  Clarion  coal  and  Vanport  limestone,  tlie  writer  prefers  to 
regard  it  as  Clarion. 

The  ledge  of  coarse,  thick-bedded  sandstone  along  the  road  just  west  of  the  south  end 
of  the  bridge  at  Mahoning  Furnace  and  that  on  the  opposite  bank  H  miles  below  the 
bridge  are  probably  Clarion,  as  is  also  the  coarse  white  sandstone  in  the  road  one-half 
mile  south  of  New  Bethlehem.  The  great  masses  of  coarse,  massive  sandstone  in  the 
ravine  of  Camp  Run  south  of  McCrea  Furnace  also  came  from  this  stratum,  which  outcrops 
near  the  top  of  the  hill  not  far  from  the  eastward  turn  of  the  road  along  the  top  of  the 
bluff  of  the  Mahoning.  Tiie  size  of  the  blocks  shows  that  the  sandstone  is  at  least  20 
feet  thick.  Here  again  Piatt  ^  identified  it  as  Pottsville.  Farther  east,  in  the  road  near 
the  schoolhouse  at  the  head  of  Glade  Run,  is  another  exposure  of  this  sandstone. 


a  Second  Qeol.  Survey  Pennsylvania,  Rept.  IL5,  p.  101;  Rept.  Q,  p.  93. 
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Clanon  day. — ^This  is  a  bed  of  plastic  clay  underlying  the  Clarion  coal.  It  is  present 
as  a  bed  6  to  8  feet  thick  at  Kittanning,  West  Winiield,  and  in  the  vicinity  of  Templetoo 
and  Mahoning. 

Clarion  coal. — The  position  of  this  coal  is  15  to  25  feet  below  the  Vanport  limestone  and 
50  to  70  feet  above  the  Brook ville  coal.  So  far  as  known  it  probably  rarely  exceeds  a 
foot  in  thickness  throughout  the  quadrangles.  At  West  Winfield,  however,  it  is  over  3 
feet  thick. 

Vanport  limestone. — This  is  universally  known  throughout  western  Pennsylvania  as  the 
Ferriferous  limestone,  because  it  bears  on  its  upper  surface  the  buhrstone  ore  that  was 
once  extensively  used  in  the  manufacture  of  iron.  It  has  been  an  important  guide  in 
drilling  operations,  for  when  its  position  is  known  the  driller  can  estimate  the  depth  to 
the  gas  and  oil  sands. 

The  Vanport  is  a  bluish-gray  limestone  of  a  good  degree  of  purity,  running  gcneraUy 
over  90  per  cent  carbonate  of  lime.  Its  numerous  foasils  show  that  it  is  of  marine  origin. 
It  runs  quite  uniformly  8  feet  thick  over  most  of  these  quadrangles,  but  at  West  Winfield, 
on  Rough  Run,  it  reaches  a  thickness  of  22  feet.  Many  well  records  in  the  southwest 
part  of  the  Kittanning  quadrangle  show  as  great  a  thickness.  It  is  well  exposed  on  BulTalo 
Creek  for  a  mile  above  the  junction  of  Rough  Run,  and  it  outcrops  along  the  run  for  half 
a  mile  above  West  Winfield,  where  it  has  been  laid  bare  in  quarrying  operations.  The 
horizon  of  the  limestone  is  exposed  on  Buffalo  Creek  and  its  tributaries  along  the  arch  of 
the  Kellersburg  anticline  from  2  miles  below  Buffalo  Mills  to  Nichola,  and  on  Patterson 
Creek  to  the  vicinity  of  Fosters  Mills.  The  limestone  rises  above  the  river  at  Kittanning 
and  is  present  to  the  mouths  of  Limestone  Run  and  Cowanshannock  Creek,  from  which 
locality  to  a  point  about  2  miles  south  of  Templcton  it  can  not  be  found  on  either  side 
of  the  river  and  is  probably  wanting.  At  the  last-mentioned  point  it  reappears  on  both 
sides  of  the  river  and  persists  to  the  vicinity  of  Hooks,  rising  to  a  height  of  400  feet  above 
water  on  the  axis  of  the  Kellersburg  anticline.  From  Hooks  to  north  of  Rimer  it  is  absent 
on  l>oth  sides  of  the  river,  and  on  tlie  west  side  it  is  not  known  for  a  still  greater  distance. 
Along  the  remaining  part  of  the  Alleglieny,  on  its  sinnll  wastom  tributaries  entering  alx)ve 
tlic  mouth  of  Rcdl)ank  Creek,  and  along  the  entire  length  of  Redbank  and  Mahoning 
creeks  within  the  quadrangle-s  it  is  almost  everywhere  present  as  a  bed  about  8  feet  thick. 
On  Scrubgrass  Creek  above  Gohcenville  and  on  North  Fork  of  Pine  Creek  it  is  exposed 
for  a  distance  of  about  3  miles  on  the  western  Unit)  of  the  Greendah^  anticline.  On  South 
Fork  of  Pine  Creek  its  horizon  is  exposed  across  the  arch  of  the  Greendale  anticline  and 
it  is  probably  present  from  Pine  Furnace  to  one-half  mile  below  Echo.  On  Cowanshannock 
Crook  its  horizon  is  raised  above  the  stream  by  the  anticline  nearly  the  whole  distance  across 
Valley  Township,  where  it  can  be  traced  about  8  feet  thick  from  itj>  western  outcrop  to  a 
point  about  1  mile  west  of  Greendale;  east  of  that  point  to  Cowanshannock  TovsTiship, 
where  its  horizon  go<»s  below  tiie  creek,  nothing  could  l>e  found  or  learned  of  it,  and  it 
appears  to  be  absent. 

Kittnnnim/ san(htone. —This  (K-curs  locally  between  the  Vanport  limestone  and  tho 
Lower  Kittanning  coal.  It  is  very  heavy  and  cohi-so  on  Rough  Run  above  West  Winfield, 
where  it  is  exposed  in  a  (juarry.  The  thickness  laid  V)aro  is  40  feet,  and  apparently  it  is 
not  fully  exposed.  The  upper  45  feet  of  sandstone  in  the  section  at  the  old  mill  on  the 
Cowanshannock  is  Kittanning. 

At  the  point  where  the  Greendale  anticline  crosses  Cowanshannock  Creek  a  heavy  sand- 
stone occurs  below  the  Lower  Kittanning  coal  that  a])parently  cuts  out  the  Vanport  lime- 
stone. This  sandstone  yields  large  bowlders,  and  Piatt  '^  evidently  was  misled  by  their 
character,  for  he  regards  the  sandstone  as  Pottsville,  whereas  in  reality  the  Pottsville 
scarcely  rises  above  water  at  this  point,  as  is  shown  bv  the  fact  that  the  Upper  Freeport 
coal  is  but  .340  feet  above  the  level  of  the  crock.  Furthermore,  a  fire  clay  that  is  probably 
Clarion  shows  in  the  road  by  the  schoolhouse  just  west  of  Greendale,  and  near  creek  level 


a  Second  OvmA.  Sv\rvo>'  A\n\\\?.y\\  awwv,  \\v^\v\.  WS. 
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below  the  schoolhouse  a  thin  coal  occurs  which  correspoDds  exactly  in  position  with  the 
Brookville  and  probably  is  that  bod. 

This  sandstone  is  especially  prominent  as  a  ledge  20  feet  thick  along  the  west  side  of 
the  Allegheny  from  opposite  Ewing  to  al)ove  Mosgrove.  It  occurs  as  a  coarse,  thick  stratum 
immediately  overlying  the  Vanport  limestone  at  Pine  Furnace  and  at  the  mouth  of  IX»aver 
Run.  It  is  ver}'  coarse  and  thick  bedded  at  the  top  of  the  west  bluff  of  the  Allegheny 
opposite  Rimer,  where  it  is  well  displayed  in  the  head  of  a  ravine  and  in  the  road  leading 
down  to  the  river.  It  also  closely  overlies  the  limestone  in  the  vicinity  of  Rock  Run 
north  of  Redbank  Creek. 

KiJUanning  fire  clay. — This  is  a  bed  of  plastic  clay  of  varying  thickness  occurring  l)elow 
the  Lower  Kittanning  coal  and  probably  present  throughout  the  quadrangles. 

Ijower  Kittanniru/  coal. — This  coal  seam  lies  from  15  to  oO  feet  above  the  Vanport  lime- 
stone, the  more  asual  interval  being  from  30  to  40  feet.  In  the  Kittanning  quadrangle 
this  coal  appears  to  be  present  and  from  3  to  4  feet  thick  wherever  its  horizon  is  exposed, 
and  it  probably  underlies  the  entire  quadrangle  except  in  the  limited  areas  from  which  it 
has  been  eroded  by  the  streams.  In  the  Rural  Valley  quadrangle  it  occurs  with  a  thickness 
of  3  to  4  feet  throughout  most  of  Madison,  Washington,  and  Raybum  townships,  and 
also  along  Mahoning  Creek  and  its^ tributaries  east  and  south  of  Eddyville.  In  the  inter- 
mediate territory  occupied  by  the  Fairmount  syncline  the  coal  appt^ars  to  be  thin.  It 
is  deeply  buried  in  the  southern  part  of  the  Rural  Valley  quadrangle  and  also  in  the  area 
occupied  by  the  Boggsville  syncline  in  the  Kittanning  quadrangle  and  nothing  definite  Is 
known  of  it  ih  those  areas,  though  in  an  occasional  well  record  a  coal  3  to  5  feet  thick  is 
reported  at  its  horizon.     Too  much  reliance  should  not  be  placed  upon  such  report ,  however. 

This  coal  is  usually  associated  with  shale  and  fire  clay,  but  on  Hays  Run,  at  the  mouth 
of  Pine  Creek,  along  the  e*st  side  of  the  river  for  a  mile  or  more  above  Mosgrove,  and  at 
Adrian  it  has  a  roof  of  coarse,  heavy  sandstone  20  feet  thick.  On  Scrubgrass  Creek  below 
Goheenville  it  is  immediately  overlain  by  black  shale,  above  which  is  a  heavy  sandstone. 

Middle  Kittanning  coal. — This  coal  lies  from  30  to  50  fet»t  above  the  Lower  Kittanning 
coal,  and  the  two  are  usually  separated  by  shale,  though,  as  noted  in  the  preceding  para- 
graph, a  heavy  sandstone  occurs  between  them  in  places.  This  coal  appears  to  be  persistent 
throughout  the  quadrangles  as  a  bed  which  is  generally  thin  but  may  locally  reach  a  thick- 
ness of  2  to  3  feet. 

Upper  Kittanning  coal. — From  40  to  GO  feet  above  the  Middle  Kittanning  lies  the  Upper 
Ejttanning  coal.  The  interval  is  occupied  by  shale.  This  seam  is  usually  a  mere  streak, 
but  in  many  places  swells  suddenly  to  a  local  deposit  of  cannel  and  bituminous  coal  several 
feet  thick.  A  good  example  of  this  occurs  at  Somerville,  where  the  coal  is  mined.  At  the 
opening  of  the  mine  the  seam  consists  of  bituminous  coal  2  feet  thick;  this  soon  increases 
to  5  feet,  then  the  floor  drops  rapidly  and  cannel  comes  in  beneath  the  bituminous  coal 
until  the  seam  becomes  12  feet  thick.  This  thickness  must  be  of  small  extent,  for  no  trace 
of  the  seam  is  visible  in  the  almost  perpendicular  bank  of  Holder  Run,  one-half  mile  below 
the  mine,  where  it  should  outcrop.  Cannel  coal  usually  occurs  in  such  deposits,  and  from 
this  characteristic  of  the  Upper  Kittanning  seam  has  originated  the  name  ''pot  vein,'* 
commonly  applied  to  it. 

Freeport  sandstone.-  Tliis  occurs  l)etween  the  Upper  Kittanning  and  Lower  Freeport  coals 
and  often  immediately  overlies  the  former.  It  is  a  more  persistent  stratum  than  any  of  the 
other  sandstone  meml)ers  of  the  Allegheny  formation.  In  character  it  varies  from  laminated 
or  flaggy  and  fine  grained,  as  at  Weskit,  to  coarse,  massive,  and  conglomeratic,  as  in  the 
vicinity  of  Worthington,  where  it  is  at  least  50  feet  thick.  It  is  well  developed  along  Buffalo 
Creek.  At  Boggsville  it  is  the  heavy  sandstone  at  creek  level  at  the  east  end  of  the  village. 
Below  the  mouth  of  Marrowbone  Run  it  rises  as  a  ledge  20  feet  or  more  above  the  water  of 
Buffalo  Creek.  In  the  vicinity  of  Buffalo  Mills,  Worthington,  and  Craigsville  its  presence  is 
made  known  by  the  large  masses  of  a  conglomeratic  sandstone  that  strew  the  surface.  At 
the  head  o!  the  ravine  running  from  Worthington  lo  Butt«Ao"^Vv\\a\V\^  e^.^'ae^^^^'e^'^^KN.^. 
In  the  bills  northwest  of  CraigsviUe  it  is  heavy  and  y\c\dB  m«baafca  \b  Vo *2ft  \^rXV\^.   ^'sajt 
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Fosters  Mills  it  crops  out  in  conspicuous  ledges.  It  lies  at  the  surface  over  the  high,  flat 
ridge  in  the  southeastern  part  of  Sugar  Creek  Township,  and  has  been  the  controlling  factor 
in  the  formation  and  preservation  of  that  surface.  The  large  l)owlders  of  coarse  sandstone 
and  conglomerate  at  Somerville  come  from  the  Freeport  sandstone,  which  also  furnishes 
the  bowlders  along  Buffalo  Run  1  mile  east  of  Rattigan.  It  is  well  developed  on  the  high 
knobs  in  Madison  Township  south  of  Redbank  Creek.  It  is  particularly  heavy  and  con- 
spicuous, apparently  40  to  60  feet  thick,  at  the  head  of  a  ravine  south  of  Mahoning  Creek, 
alx)ut  1  mile  east  of  the  northwest  comer  of  Wajme  Township.  On  the  north  side  of 
Mahoning  Creek,  opposite  the  mouth  of  this  ravine,  great  masses  of  sandstone  oc«ur  near 
the  top  of  the  bluff  which  probably  come  from  this  stratum.  Tlie  Freeport  sandstone 
shows  in  good  thickness  in  a  ravine  east  of  Templeton.  It  is  coarse  and  heavy  at  the  mouth 
of  Bullock  Run,  where  it  rests  upon  the  Upper  Kittanning  coal,  and  at  Pine  Furnace, 
where  it  is  in  contact  with  that  coal  or  closely  overlies  it.  The  large  blocks  of  coarse  con- 
glomeratic sandstone  on  the  hillside  above  the  old  mill  on  Cowanshannock  Creek  near  the 
margin  of  the  Kittanning  quadrangle  come  from  the  Freeport  sandstone,  which  also  out- 
crops on  the  west  side  of  the  hill  high  above  the  river.  This  sandstone  shows  along  the 
bluff  between  Kittanning  and  Garrett  Run.  It  is  extensively  exposed  and  quarried  on 
Garrett  Run  about  1  mile  above  it«  mouth,  where  it  is  about  40  feet  thick,  and  along  the 
railroad  l)etween  the  southern  margin  of  the  quadrangles  and  Kellys  station. 

Lower  Freeport  limestone. — This  bed  is  generally  inconspicuous  or  absent  throughout 
the  quadrangles.  It  is  described  by  I.  C.  White  a  as  an  impure  ferruginous  bed  5  feet  thick 
on  Rough  Run.  In  the  cut  along  the  highway  just  north  of  Garrett  Run  it  shows  about  2 
feet  thick,  and  is  apparently  of  the  same  character  as  on  Rough  Run. 

Lower  Freeport  iron  ore. — According  to  White  b  this  occurs  as  a  bed  of  limonite  and  car- 
bonate mixed,  lying  just  above  the  lower  Freeport  limestone  and  4  feet  below  the  Lower 
Freeport  coal.  It  is  developed  so  far  as  known  only  on  Rough  Run  and  in  the  western  part 
of  West  Franklin  Township. 

The  stratigraphic  relationships  of  these  l)eds  are  shown  in  the  following  section  taken 

from  White  :b 

Section  of  Loivtr  Freeport  iron  ore. 

Feet. 

1 .  Coul ,  l'pp«»r  Freeport  (ivportod) 3 

'2.  Conocjilcd M 

3.  Massive  .sjindstono  (Biitlor  sftndstone) 15 

4.  Cojil,  Lower  Fn'eport 0  to  2 

5.  Fi re  clay 4 

(1.  I  ron  on^  ( Lower  Freeport  i 1 4  to  G 

7.  Limestone  (Lower  Frivport » .5 

Lower  Frt^pnrt  coal.  —This  coal  lies  from  40  to  50  feet  alK>ve  the  Up{x>r  Kittanning. 
Where  the  Freeport  Siindstone  is  absent  the  interval  is  occupied  by  shale.  The  coal  is 
variable  in  thickness  and  over  the  lar-ger  part  of  the  quadrangles  is  pro])al)ly  less  than  2  feet 
thick. 

Butler  snn/ifitoiK  .  —\  coarse,  heavy  sandstone  occurs  IcK'ally  !)ctwecn  the  Lower  and  I'ppcr 
Freeport  eoals.  This  is  the  Hutler  sandstone  of  1.  V.  White. <  It  ocriirs  in  the  railroad  cut 
on  Buffalo  CYeek  about  1  mile  north  of  Boggsville.  It  overlies  the  Lower  Frec|wrt  coal  on 
both  branches  of  Buflalo  Creek  in  southern  Donegal  Township  and  at  Walkchalk,  where  it 
appears  to  till  nearly  the  whole  int<'rval,  which  probably  iUk'^  not  exceed  IM)  feet,  ]>etween 
that  coal  and  the  Upper  Freeport.  In  the  vicinity  of  Bradys  Bend  it  (H'curs  as  a  thin-bedded 
sandstone  30  feet  thick,  as  shown  in  the  section  below.  In  the  river  bluff  south  of  the  large 
island  midway  l)etween  Templeton  and  Mosgrove  this  sandstoFie  is  1()  feet  thick,  with  the 
two  coals  above  and  below  it  exposed.  At  the  road  crossing  near  the  head  of  Hays  Run 
this  stratum  is  exposed  as  a  ledge  of  coarse,  heavy  sandstone  10  feet  thick.  It  reaches  its 
best  development.  Jiowever,  in  the  vicinity  of  Deanville,  whfMc  it  is  a  coai'se,  gray  con- 
glomeratic saFulstone  at  least  20  feet  thick,  underlying  the  I'ppei"  Freeport  coal.     It  outcrops 

«  Second  (k'ul.  Survey  Pennsylvania,  Rept.  Q,  p.  94.  0  Loc.  cil.  f  Op.  cit.  p.  47. 
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as  B  ledge  20  feet  hi|(h  on  the  brow  of  the  blufTof  the  hbhoning  south  of  DpanvJlle  and  forms 
the  spur  at  that  place.  On  the  hill  northwest  of  Deanville  it  is  partioulaily  hoavy.  Ii 
occura  close  beneath  the  Upper  Frceport  coal  along  the  Indiana  pike,  where  it  crosses  the 
head  of  the  first  run  northwest  of  Blanket  Hill,  and  is  there  coarse  and  heavy.  At  the  head 
of  Garrett  Run  it  occurs  in  the  same  po^tioD  but  has  a  laminated  character. 

The  interval  between,  the  Upper  and  Lower  Freeport  coals,  however,  is  usually  occupied 
mainly  by  shale.  The  Freeport  lire  clay  inunediately  underlies  the  Upper  Freeport  coal. 
Below  the  fire  clay  the  Freeport  limestone  occurs  over  considerable  tracis,  and  below  tho 
limestone  a  bed  of  iron  ore  is  known  to  exist  over  small  areas.  The  following  section 
(fig.  5),  taken  from  Report  H5  of  the  Second  Geological  Survey  of  Pennsylvania,  will  show 
the  telatioDS  of  these  beds: 


:lnn  ol  Upper  Freeport  ec 


>t  Bradfii  Bend. 


Upper  Freeporlfin  day, — The  fire  clay  is  usually  plastic  and  from  3  to  5  feet  thick,  but 
south  of  diicora  a  considerable  area  of  Hint  clay  nrrurs  at  this  horizon.  The  clay  is  ainirisl 
universally  present  immndiately  nndcrneath  the  coal.  At  Bradys  Bend  a  Ihiok  bed 
of  clay  occurs  lienpath  a.s  well  as  above  the  limestone,  as  shown  in  the  seclic)n.  Tliis  is 
probably  an  unusual  occurrence. 

Upper  Freeport  iron  ore. — This  is  a  purely  local  deposit,  occurring  20  feet  lieliiw  the 
Upper  Freeport  coal  and  Iwlow  the  Freeport  linicstonc.  It  is  known  only  in  the  vicinity 
of  Bradys  Bend.  At  Bradys  Bend  it  is  descrilfcd  iis  a  solid,  compact,  very  argillaceous 
layer  running  about  2  feet  thick,  but  occasionally  reaching  4  feet,  and  having  a  layer  of 
iron  nodules  below. 

Upper  Freeport  limentone. —T\m  stratum  occurs  from  6  to  10  feet  below  the  Upper  Free- 
port  coal.  It  is  not  persistent,  but  occurs  in  detached  areas  throughout  the  quadrangles. 
It  rangM  up  to  28  feet  in  thickneas,  but  this  maximum  is  attained  only  in  the  vicinity  of 


38         KITTANNING    AND   RURAL   VALLEY   QUADRANGLES,   PA. 

Manorvillo  and  Ford  City  and  holds  over  hut  a  small  area.  This  limestone  is  gen^uUy 
nonTossilifcroiis.  A  few  minute  gasteropods  have  been  reported  from  various  places.  It 
appears  to  be  entirely  destitute  of  marine  fossils,  and  is  probably  of  fresh-water  origin. 
The  extreme  paucity  of  organic  remains  may  indicate  that  it  is  not  of  organic  origin.  Pos- 
sibly it  was  precipitated  from  fresh  water  charged  with  carbonate  of  lime  in  solution. 

Upper  Freeport  coal. — From  20  to  60  feet  above  the  Lower  Freeport  coal  occAirs  the 
Upper  Freeport  coal,  which  is  the  top  member  of  the  Allegheny  formation.  Throughout 
the  Kittanning  quadrangle  the  interval  l)etween  the  two  coals  appears  to  vary  from  90  to 
40  feet,  but  in  the  Rural  Valley  quadrangle  the  variation  is  greater.  On  Hays  Run,  in 
the  river  bluff  midway  between  Mosgrove  and  Templeton,  and  in  the  hill  south  of  Dee,  an 
interval  of  20  feet  was  observed.  Farther  east,  in  the  region  from  West  Valley  to  Blanket 
Hill,  an  interval  of  60  feet  prevails.  From  New  Bethlehem  eastward,  except  in  localities 
where  the  Butler  sandstone  is  well  developed,  the  interval  is  mainly  40  feet.  TTie  Upper 
Freeport  coal  is  generally  persistent  where  not  eroded,  and  is  from  3  to  4  feet  thick.  In 
some  places  it  is  thin,  shaly,  and  worthless.  This  character  is  reported  in  the  vicinity  (rf 
Frenchs  Comer  and  in  eastern  Donegal  Township.  On  Sipes  Run  it  could  not  be  found, 
and  is  probably  wanting.  In  the  vicinity  of  Boggsville  it  is  thin,  and  on  Cornplanter  Run 
it  is  variable,  being  cut  out  in  places  by  the  overlying  Mahoning  sandstone.  In  the  river 
bluff  west  of  Ford  City  it  is  only  a  thin  layer  where  exposed.  These  areas  of  poor  develop- 
ment are  probably  only  local  exceptions  to  the  generally  valuable  character  of  the  seam. 
It  has  l)een  eroded  from  large  tracts  in  both  quadrangles  along  the  axes  of  the  anticlines, 
especially  in  the  northern  part,  but  it  is  present  throughout  Hie  deeper  part  of  the  Fair- 
mount  syncline,  except  along  the  valleys  of  the  larger  streams  crossing  the  syncline.  In 
the  Boggsville  syncline  and  in  the  Rural  Valley  quadrangle  southeast  of  the  Greendale 
anticline  the  seam  is  present,  but  under  deep  cover. 

Gallitzin  coal. — This  js  an  appropriate  placx?  to  discuss  the  Gallitzin  coal.  Piatt  identi- 
fied the  coal  at  the  Yatcsboro  No.  2  mine,  which  is  said  to  be  on  the  Patterson  farm,  as  the 
Gallitzin,  which  lie  claimed  occurs  .50  feet  al>ove  the  Upper  Freeport  coal  and  \ms  a  consid- 
eral)le  extent  in  the  upper  Cowaiishannoek  Valley.  The  coal  at  the  Yateshoro  No.  2  mine, 
however,  lies  al)out  240  feet  al)()v«^  the  Van  port  limestone,  as  shown  by  several  gas  wells  in 
the  locality.  This  is  the  usual  distance  lietween  the  limestone  and  the  Upper  Freeport 
coal  in  the  Cowanshannock  region,  a  fact  that  points  strongly  to  the  conclusion  that  the 
coal  in  {|uestion  is  Upper  Freeport.  Furthermore,  Yateshoro  No.  2  mine  is  at  nearly  the 
same  elevation  as  Yateshoro  No.  1,  on  the  south  side  of  the  creek,  and  in  strike  with  it. 
Yatesl)oro  No.  1  mine  is  conceded  tt)  be  in  the  Upper  Freeport,  and  it  is  highly  probable 
that  the  seam  at  Yateshoro  No.  2  is  the  same.  On  these  j^n'ounds  Piatt's  identification  is 
believed  to  be  erroneous.  No  coal  wa.s  observed  in  the  region  .50  feet  abov(»  the  Upper 
-  Freeport,  hut  a  thin  seam  occurs  about  100  feet  above,  which  is  described  farther  on  as 
the  Bru.sh  Creek  coal  and  which,  in  position  relative  to  the  Upper  Freeport  coal,  corre- 
sponds with  the  Gallitzin  coal  of  Cambria  County. 

CONEMAUGU    FORMATION. 

General  character  and  distrihitiion.—Tho  Conemaugh  formation  extends  from  the  Up|x»r 
Freeport  coal  l»elow  to  the  bottom  of  the  Pittsbur<ij  coal  above.  It  was  formerly  known 
as  the  Lower  Barren  Measures  on  account  of  the  fact  that  it  is  generally  destitute  of  work- 
able coals.  In  some  parts  of  Pennsylvania,  however,  such  coals  of  hmited  extent  occur, 
sometimes  associated  with  thin  limestones.  The  great  nia.-^s  of  the  formation  is  compf>siMl 
of  a  succession  of  shale  and  sandstone  strata,  the  shale  being  commonly,  perhaps  prevail- 
ingly, sandy.  The  sandstone  is  variable  in  thickness  and  occurrence.  In  some  regions 
several  strata  may  be  developed,  in  others  a  smaller  nuinlier,  and  in  others  there  may  \>q 
scarcely  any  sandstone  from  tlie  bottom  to  the  lop  of  the  formation.     In  such  ca.ses  the 

formation  /s  composed  almost  \v\io\\y  <^\  s\\v\\e  vf'\V\\v>\\\.  x\w\  dvs.tvuctive  beds.     Tlie  total 

thickness  varies  from  600  to  7(K)  feel. 
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Within  these  quadrangles  the  Conemaugh  formation  is  mostly  composed  of  shale,  with 
thin  sandstone  layers  intcrbedded.  In  many  places  a  heavy  sandstone  occurs  near  the 
base  of  the  formation,  and  in  the  southwest  comer  of  the  Kittanning  quadrangle  a  heavy 
sandstone  occurs  at  a  higher  horizon  and  forms  the  surfat^e  of  the  elevated  level  areas  there. 
The  upper  part  of  the  formation  has  been  eroded  from  the  quadrangles.  The  greatest 
thickness  of  Conemaugh  rocks  remaining  exists  in  the  high  hill  contoured  at  1,540  feet 
above  the  sea  in  the  northwestern  part  of  Plum  Creek  Township.  About  400  feet  remain 
in  the  high  hill  contoured  at  1,600  feet  in  the  southeast  corner,  of  Wayne  Township  and  in 
the  knob  three-fourtlis  of  a  mile  north  of  Sistersville,  in  the  Kittanning  quadrangle.  Nearly 
all  of  the  Conemaugh  formation  has  been  removed  from  the  Kellersburg  arch  from  west 
of  Buffalo  Mills  to  the  northern  margin  of  the  ({uadrangles,  and  only  small  patches  remain 
on  the  Greendale  anticline  between  Pine  Creek  and  the  high  knob  1  mile  northwest  of  Muff, 
beyond  which  point  the  formation  is  absent.  Considerable  areas  of  Conemaugh  rocks 
exist  in  the  northwest  corner  of  the  area  along  the  axis  of  the  Bradys  Bend  syncline  and 
the  Fairmount  syncline.  They  form  the  surface  over  a  considerable  strip  along  the  southern 
margin,  and  cover  most  of  Cowanshannock  Township  and  the  southeast  comer  of  Wayne 
Township. 

Mahoning  mndi<tone. — Much  confusion  exists  as  to  what  beds  should  be  included  in  this 
sandstone.  So  far  as  the  writer  can  discover,  it  was  first  descril^ed  by  Lesley  a  as  composed 
of  two  l)eds  of  sandstone  35  feet  thick,  separated  by  25  feet  of  shale.  I.  C.  White  ^  describes 
it  in  almost  identical  terms,  but  makes  the  sandstone  members  40  to  50  feet  in  thickness, 
with  a  bed  of  shale  between,  the  whole  varying  in  thickness  from  100  to  150  feet.  In  an 
earlier  workc  the  same  writer  restricts  the  name  to  the  lowest  member  of  the  triple  group. 
For  reasons  that  have  been  fully  stated  in  the  Kittanning  folio,  the  writer  has  decided  to 
apply  the  name  only  to  sandstones  lying  between  the  Upper  Freeport  and  Bmsh  Creek 
coals,  an  interval  of  70  to  100  feet,  as  described  on  page  40. 

The  Mahoning  sandstone  usually  lies  at  the  base  of  the  Conemaugh  formation  and  closely 
cverlies  the  Upper  Freeport  coal.  It  may,  however,  occupy  a  higher  position  and  be  sepa- 
rated fxx)m  the  coal  by  a  shale  l)ed  of  variable  thickness.  It  is  generally  well  developed  in 
the  southern  part  of  the  Kittanning  quadrangle,  and  occurs  at  various  points  in  the  Rural 
Va'ley  quadrangle.  It  varies  from  a  medium-grained,  flaggy,  or  even  shaly  to  a  coarse  and 
thick-bedded  sandstone,  and  runs  from  10  to  40  feet  thick.  On  the  hills  immediately  south- 
east of  Kittanning  it  is  flaggy  to  .shaly  and  30  feet  thick,  and  at  Ford  City  and  eastward 
it  is  flaggy  and  rather  coarse.  At  the  quarry  west  of  the  river  nearly  opposite  Ford  City 
it  is  40  feet  thick,  coarse,  thick  bedded,  and  sometimes  conglomeratic.  It  exhibits  this 
thick-bedded  character  at  numerous  exposures  in  the  southeastern  part  of  North  Buffalo 
Township  and  along  Glade  Run  nearly  to  Walkchalk,  where  it  yields  bowlders  of  coarse 
white  sandstone  that  probably  mingle  on  the  slopes  with  those  of  similar  character  from 
the  Butler  sandstone,  which  is  also  heavy  at  this  locality.  North  and  east  of  Walkchalk 
it  becomes  more  flaggy  and  to  the  west  seems  to  disappear  entirely.  Along  the  little  run 
entering  Glade  Run  from  the  north  at  North  BuH'alo  post-office  it  is  coarse  and  heavy. 
It  shows  again  near  the  mouth  of  Marrowbone  Run  and  along  Buffalo  Creek  a  short  dis- 
tance to  the  north  as  a  rather  coarse,  flaggy  rock.  It  exhibits  the  same  character  on  Sipes 
Run  about  a  mile  above  its  mouth  and  becomes  coarser  and  heavier  on  Cornplanter  Run 
west  of  Boggsville,  where  it  immediately  overlies  the  Upper  Freeport  coal  and  often  cuts 
out  that  seam.  On  the  east  fork  of  Buffalo  Creek  about  2  miles  north  of  Rattigan  it  is 
coarse  and  conglomeratic.  Along  the  western  margin  of  the  Kittanning  quadrangle,  from 
west  of  Fenelton  northward  to  Kams,  the  Upper  Freeport  coal  seems  to  be  immc^diately 
overlain  by  about  20  feet  of  shale,  above  which  there  is  a  greater  or  less  thickness,  though 
scarcely  exceeding  20  feet,  of  sandstone,  generally  thin  bedded  and  flaggy,  but  sometimes 
coarse;  this  probably  represents  the  Mahoning.     In  the  northeast  quarter  of  the  Kittan- 
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ning  quadrangle  it  seems  to  be  only  locally  present.  In  the  bluff  south  of  the  river  midway 
between  Mosgrove  and  Templeton,  the  sandstone  is  50  feet  thick  and  rests  upon  the  Upper 
Freeport  coal.  In  the  western  part  of  Mahoning  Township  its  presence  is  indicated  by  the 
large  bowlders  of  coarse  sandstone  that  strew  the  surface  in  many  places.  It  is  here  40  to 
50  feet  above  the  Upper  Freeport  coal.  The  considerable  areas  of  nearly  flat  land  in  this 
region  are  probably  due  to  the  presence  of  this  sandstone.  On  the  road  from  Oakland  to 
Putneyville,  near  the  top  of  the  hill  1  mile  northwest  of  Putneyville,  the  Mahoning  is  well 
exposed  in  the  road  cut  as  a*  coarse,  very  thick-bedded  sandstone  40  to  50  feet  thick,  and 
is  separated  from  the  Upper  Freeport  coal  by  about  20  feet  of  shale.  On  the  ridge  north  of 
McNees,  between  Cowanshannock  Creek  and  Mill  Run,  the  Mahoning  takes  the  form  of 
conglomerate,  large  blocks  of  which  occur  near  the  crest  of  the  ridge  and  run  down  the  north 
side  nearly  to  the  creek.  About  1  mile  northwest  of  Blanket  HiU,  north  of  Mill  Run  and 
about  100  feet  above  it,  the  sandstone  crops  out  in  a  bold  ledge  20  feet  thick.  Near  the 
head  of  the  first  run  northwest  of  Blanket  Hill  it  is  heavy  and  immediately  overlies  the 
Upper  Freeport  coal  at  a  bank  on  the  cast  side  and  yields  large  blocks  from  a  position 
apparently  considerably  higher  on  the  west  side.  At  the  head  of  Garrett  Run  it  is  flaggy 
and  closely  overlies  the  Upper  Freeport  coal 

Mahoning  coal  (?). — At  the  intersection  of  the  roads  one-half  mile  east  of  Beatty's  mill, 
which  is  on  Buffalo  Creek  about  one-half  mile  north  of  the  mouth  of  Marrowbone  Run, 
there  is  a  good  coal  bloom  about  40  feet  above  the  Upper  Freeport  coal  and  just  above  the 
Mahoning  sandstone.  This  coal  was  noted  in  several  places  northward  for  1}  miles  along 
the  road  toward  Worthington.  It  is  accompanied  in  a  number  of  places  by  a  thin 
limestone.  South  of  the  road  crossing  above  mentioned  the  coal  was  not  seen,  but  its 
limestone  was  traced  for  a  mile  along  the  road  to  Slate  Lick.  This  coal  was  not  observed 
elsewhere  in  the  Kittanning  quadrangle,  but  in  the  Rural  Valley  quadrangle,  on  the  Indiana 
pike  near  the  head  of  Rupp  Run,  a  coal  is  exposed  1  foot  thick,  25  to  30  feet  above  tho 
Upper  Freeport,  and  the  blossom  of  a  coal  apparently  at  the  same  horizon  occurs  in  the 
road  a  short  distance  west  of  Bryan.  Those  coals  may  probably  be  correlated  with  the 
coal  at  Beatty's  mill.     They  occur  at  the  horizon  of  the  Mahoning  coal  of  Maryland.^ 

Brush  CreeJc  coal. — Throughout  the  southern  half  of  the  quadrangles  there  is  a  persistent 
bed  of  black  shale  or  coal,  or  both  coal  and  shale,  running  from  70  to  about  100  feet  above 
the  Upper  Freeport  coal.  This  coal  occurs  at  the  same  horizon  and  is  undoubtedly  the 
same  as  the  Brush  Creek  coal,  described  by  I.  C.  White, ^>  in  southern  Butler  County.  In 
the  Kittanning  quadrangle  the  black  shale  is  often  very  conspicuous  and  generally  contains 
the  coal,  but  in  the  Rural  Valley  quadrangle  the  shale  does  not  occur,  though  the  coal 
appears  to  be  rather  thicker  and  more  persistent.  The  shale  is  generally  about  5  feet  thick, 
but  in  a  few  places  thickens  to  20  feet.  The  latter  thickne^ss  is  well  shown  at  the  cross- 
roads near  the  church  about  1}  miles  southea.st  of  Worthington.  The  coal  varies  from  a 
few  inches  to  2J  feet  in  thickness.  On  account  of  its  importance  as  a  horizon  marker, 
the  distribution  of  this  bed  warrants  a  pretty  thorough  description.  It  may  be  seen  along 
the  road  between  Weskit  and  Walkchalk,  in  the  road  on  the  hilltop  west  of  Weskit,  on  the 
ridge  road  north  of  North  Buffalo  post-office,  onc»-half  mile  east  of  Beatty's  mill,  on  the 
road  between  the  mill  and  Weskit,  along  the  road  from  Beatty's  mill  to  Worthington, 
beyond  Worthington  on  the  road  toward  the  head  of  Long  Run,  along  the  road  westward 
.over  the  hill  between  the  head  of  Sipea  Run  and  Buflalo  Creek,  in  the  road  westward  over 
the  hill  from  Sipes  Run,  and  in  a  ravine  near  the  road  one-fourth  mile  northeast  of 
Boggsville.  It  was  observed  on  the  Indiana  pike  on  the  hillside  above  the  head  of  Rupp 
Run,  where  it  is  90  feet  above  the  Upper  Freeport  coal,  and  along  the  ridge  road  in  Raybum 
and  Valley  townships  from  one-half  mile  west  of  the  boundary  line  in  Raybuni  Township 
to  about  1  mile  east  of  West  Valley.  At  one  point  on  this  road  it  has  been  opened  and  is 
reported  2h  feet  thick.  It  appears  to  be  here  1(X)  feet  above  the  Upper  Freeport  coal. 
The  bUxssom  of  this  coal  shows  at  several  points  along  the  road  from  Yatesboro  to  Smeltzer 
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and  about  on&-fourth  mile  east  of  Rural  Valley  the  coal  wa^i  seen  in  the  road  and  is  about 
15  inches  thick.  It  has  been  opened  near  the  forking  of  Cowanshannock  Creek  at  the 
road  comers  where  the  road  starts  south  to  Atwood  along  the  western  margin  of  the  quad- 
rangle,  and  is  reported  20  inches  thick.  The  Upper  Frecport  coal  is  reported  to  have  been 
reached  in  a  diamond-drill  hole  near  this  opening  at  a  depth  of  100  feet,  showing  that  the 
interval  between  the  two  coals  here  is  about  100  feet,  and  that  accords  well  with  drill 
records  at  Rural  Valle^^. 

Cambridge  limestone  (?). — At  a  few  points  a  thin,  dark  limestone,  carrying  an  abundance  of 
marine  fossils,  occurs.  Its  horizon  is  not  definitely  known,  but  it  appears  to  be  above  the 
Brush  Creek  coal.  It  is  exposed  and  is  6  inches  thick  in  the  midst  of  shale  on  the  Indiana 
pike  just  west  of  where  it  crones  the  head  of  the  first  run  in  the  Rural  Valley  quadrangle, 
one-half  mile  east  of  its  western  boundary.  It  also  occurs  by  the  roadside  on  the  eastern- 
most road  running  north  and  south  in  the  southeast  comer  of  Wayne  Townsliip,  at  a  point 
about  IJ  miles  north  of  the  southern  boundary  of  the  township  and  one-half  mile  we«t  of 
the  margin  of  the  quadrangle.  A  thin,  impure  limestone  wnth  fossils  was  also  observed  on 
the  road  from  the  ridge  down  to  Glade  Run  due  west  of  Ford  City,  in  the  Kittanning 
quadrangle.  This  limestone  is  of  interest  as  showing  that  marine  conditions  prevailed  at 
least  locally  for  a  brief  period  in  the  region.  It  is  possibly  to  be  correlated  w^ith  the  I^ower 
Cambridge  limestone  of  Ohio  and  Maryland. « 

Bakergtovm  coal. — About  75  feet  above  the  Brush  Creek  coal  and  150  feet  above  the  Upper 
Freeport  coal  another  small  and  probably  worthless  coal  occurs  in  the  southwestern  part  of 
the  Kittanning  quadrangle.  Its  blossom  was  observed  at  a  few  points  in  west  North  Buffalo 
South  BufTalo,  and  Winfield  townships,  and  at  a  point.in  the  road  about  1 J  miles  southwest 
of  Coyleville,  in  Clearfield  Township.  This  is  probably  the  same  as  the  Bakerstown  coal 
described  by  I.  C.  White  in  southern  Butler  County. b  It  is  not  of  sufficient  importance)  to 
warrant  further  description. 

Saltshurg  sandstone. — Associated  with  the  Bakerstown  coal  both  above  and  below  is  a 
massive,  coarse-grained  sandstone  whose  limits  are  somewhat  indefinite,  but  which  is  so 
prominent  a  feature  in  the  soutliwest«m  part  of  the  Kittanning  quadrangle  that  it  has  been 
mapped  as  the  Saltsburg  member  of  the  Conemaugh  formation.     There  are  40  to  50  feet  of 
sandstone  below  the  c^jal  and  from  60  to  80  feet  above  it.     The  flat-lying  land  in  the  south 
western  part  of  Winfield  Township  Ls  fomied  by  the  upper  sandstone.     These  two  beds  o 
sandstone  are  separated  in  places  by  a  thin  l)ed  of  shale  containing  the  Bakerstown  coal  and 
fire  clay.     It  is  possible  that  thus  separation  could  be  made  throughout  the  part  of  the 
quadrangle  in  which  the  sandstones  occur  if  exposures  were  good,  but  under  prasent  condi 
tions  it  is  impossible  to  tv&ce  such  a  separating  bed.     The  sandstone  l)elow  the  coal  is  clearly 
the  same  as  the  Buffalo  sandstone  of  White,  <"  and  the  upper  occupies  the  position  of  the 
Saltsburg  sandstone  of  Lesley  .d     It  is  believed,  however,  that  the  sandstone  mass  as  a  whole 
corresponds  best  with  the  Saltsburg  sandstone  in  its  type  locality,  and  that  name  has  \yeen 
adopted. 

The  upper  sandstone  is  the  thicker  and  more  conspicuous  of  the  two.  It  occurs  over  all 
the  area  south  of  Rough  Run  and  caps  the  high  hill  between  Buffalo  Creek  and  Sipes  Run. 
The  quarries  on  the  hilltop  at  West  Winfield  are  in  this  sandstone,  which  is  here  rather 
coarse  and  thick  bedded.  Besides  its  occurrence  south  of  Rough  Run  the  lower  or  Bulfalo 
sandstone  of  White  occurs  over  the  area  mapped  along  the  West  Winfield-Fenelton  road. 
Along  this  road,  1 J  miles  north  of  the  latter  area,  the  Bakerstown  coal  occurs  in  the  midst  of 
shale,  but  the  sandstone  both  above  and  l>olow  the  coal  has  practically  disappeared  from  the 
section.  With  a  few  possible  (exceptions  these  sandstones  are  not  recognizable  as  such  out- 
side of  the  areas  mapped.  Where  they  are  al>»ent  their  place  is  occupied  by  sandy  shale  and 
occasionally  by  thin  flags.  Along  the  ridge  road  west  of  the  river  about  3  miles  south  of 
Weskit  blocks  of  heavy  sandstone  o<!Cur  which  probably  belong  to  this  horizon.     Near  the 
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tops  of  tlie  higher  hills  in  the  northwest  quarter  of  the  Kittanning  quadrangle,  along  the 
ridge  road  nearly  east  of  Terapleton  toward  Goheenville,  and  on  the  ridge  south  of  Hays 
Run  and  eastward  in  Raybum  and  Valley  townships,  a  sandstone  that  is  generally  ooorBe 
and  friable,  yielding  small  debris,  but  \yhich  is  sometimes  hard,  may  represent  the  Saltsbuig, 
since  it  lies  about  160  to  200  feet  above  the  Upper  Freeport  coal. 

Red  shale.  —In  the  vicinity  of  Sistersville,  close  beneath  the  Ames  limestone  and  about 
300  feet  above  the  Upper  Freeport  coal,  lies  a  bed  of  red  shale.  This  was  not  noted  else- 
where in  the  Kittanning  (juadrangle,  but  in  the  Rural  Valley  quadrangle  it  occurs  from 
Blanket  Hill  to  the  central  part  of  Cowanshannock  Township,  and  northward  into  Wayne 
Township  on  a  number  of  hilltops  about  250  feet  above  the  Upper  Freeport  coal. 

Ames  limeslone. — On  a  few  high  knobs  in  North  Buffalo  Township,  north  of  Slate  Lick 
and  Sistersville,  a  thin  limestone  occurs.  It  has  a  grayish  or  greenish  color  and  is  often  full 
of  fossils,  among  which  crinoidal  stems  are  plentiful.  It  has  been  noted  during  the  present 
survey  at  two  points.  One  of  these  is  the  top  of  the  knob  east  of  the  road  one-half  mile 
south  of  the  head  of  Marrowbone  Run  and  IJ  miles  slightly  northeast  of  Slate  Lick.  The 
other  is  the  knob  one-half  mile  northeast  of  Sistersville.  It  is  known  only  by  fragments  on 
the  surfaci\  and  tl\p.se  would  indicate  a  thickness  of  about  1  foot.  In  the  fonner  locality 
the  distribution  of  the  fragments  would  indicate  that  the  limestone  occurs  in  two  beds 
separated  by  almast  20  feet  of  shale,  the  lower  being  about  315  and  the  upper  about  335  feet 
alwve  the  Upper  Free|)ort  coal;  the  horizon  of  this  limestone  passes  through  several  other 
knoKs  in  tlio  southwest  comer  of  the  quadrangle  and  it  may  occur  on  them.  Piatt  o  reports 
it  on  a  high  knob  alx)ut  1  mile  northwest  of  Slati^  Lick.  This  limestone  has  been  traced 
pretty  continuously  across  southern  Butler  County  by  I.  C.  White  ^  and  found  to  be  the  same 
as  the  crinoidal  limestone  t»f  Beaver  County,  with  which  it  agrees  in  its  fossiliferous  char- 
acter and  its  stratigraphic  position,  which  ranges  from  about  290  feet  above  the  Upper  Free- 
port  coal  in  tlie  Beaver  quadrangle  to  alxnit  330  feet  above  the  coal  in  the  Kittanning 
quadrangle.  This  limestone  is  generally  known  as  the  Crinoidal  limestone  throughout 
western  Pennsvlvania,  but  for  reasons  already  stated  (p.  34)  in  connection  with  the  descrip- 
tion of  (he  Vani)orl  limestone,  the  geographic  name  Ainesc  has  been  substituted  for  the 
des<Tiptive  iiamo  (Vinoidal. 

U'ujlur  saiulstomfi.  Along  the  southern  margin  of  the  Rural  Valley  quadrangle  in  Plum 
Creek  and  Cowanshannock  townships  a  number  of  hills  have  a  coarse,  heavy  sandstone  crop- 
ping out  near  their  sununits  or  capping  them.  Tlie  sandstones  at  the  various  points  are 
siniihir  in  lithologic  churnrter,  but  if  the  interpretation  of  the  structure  of  the  region,  as 
made  out  from  well  records,  is  correct,  they  can  not  l)e  regarded  as  belonging  to  the  same 
stratum,  since  they  vary  in  position  from  220  to  \'X)  feet  above  the  Upper  Freei>ort  coal. 
It  is  possible  that  the  higher  of  these  sandstones  is  the  Morgantown,  since  it  occupies  nearly 
the  stratigraphic  position  of  that  stratum  as  it  oceui>»  in  Fayette  and  Westmoreland  counties. 

QIATEKNARY    DEPOSITS. 
CARMICHAKLH    FORMATION. 

Characier  and  disfrlhution.  —Along  several  of  the  tributaries  of  the  Allegheny,  and  espe- 
cially along  Mahoning  (Veek,  there  are  thin  deposits  of  alluvium  and  stream-worn  material 
consisting  of  pebbles  and  rounded  bowldei"s  of  considerable  size,  at  heights  above  the  pres<'nt 
streams  from  20  IVet  on  tlu^  headwateix  of  the  Cowanshannock  to  100  feet  on  the  Mahoning. 
These  deposits  dillcr  from  those  described  in  the  next  section  chiefly  in  that  they  are  of  local 
derivation  M)lcly  and  contain  no  admixture  of  foreign  material.  The  name  was  applied  by 
Campbell  (Masoniown-rniontown  folio)  to  terrace  deposits  of  local  origin  and  of  probable 
Kansan  a.t:e  along  Monongahcla  River,  which  are  particularly  well  developed  at  Carmichaels, 
above  Brownsville.  The  name  has  been  extended  appropriately  to  embrace  all  deposits  of 
like  ag(^  and  origin  in  the  western  part  of  the  State,  but  it  must  not  be  inferred  that  the 
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deposits  bearing  this  name  are  alike  either  in  character,  thickness,  or  mode  of  ac<.'umulation 
in  the  diiTerent  localities. 

A  small  area  of  these  deposits  occurs  in  Glade  Run  in  the  Kittanning  quadrangle  and  on 
the  northern  bank  of  Redbank  Creek  near  the  boundary  between  the  quadrangles.  They 
occur  at  various  points  on  Mahoning  Creek  to  above  Eddy  viUe  and  are  composed  of  dis- 
tinctly stream-worn  and  water-laid  material.  On  the  north  side  of  South  Fork  of  Pine 
Crock  they  may  reach  a  thickness  of  10  feet,  but  they  contain  here  much  less  distinctively 
water-worn  material  and  more  alluvium  than  on  the  Mahoning.  On  Cowanshannock  and 
Plum  creeks  they  are  scarcely  distinguishable  from  the  soil  of  the  hillsides  or  from  the  allu- 
vium of  the  flood  plains,  but  have  been  mapped  largely  on  topographic  grounds,  since  the 
low^  terraces  along  those  streams  apparently  correspond  to  those  on  which  the  deposits  occur 
on  the  other  streams. 

GRAVEL  AND  SILT  OF  GLACIAL  DERIVATION. 

Earlier  deposits — character  and  distribution. — This  material  exists  in  the  form  of  terraces 
along  Allegheny  Valley  the  tops  of  which  lie  from  200  to  2.')0  feet  above  the  river.  It  is 
composed  of  more  or  less  well-stratified  clay,  sand,  and  gravel,  reaching  a  maximum  thick- 
ness of  70  to  75  feet  at  the  mouth  of  Limestone  Run  and  east  of  Manor\'illo.  The  character 
of  the  deposit  is  well  shown  in  a  cut  of  tlie  Buffalo,  Rochester  and  Pittsburg  Railroad 
near  the  mouth  of  Limestone  Run,  where  it  is  exposed  to  a  depth  of  at  least  oO  feet.  The 
greater  part  of  the  deposit  is  medium  to  fine  gravel  with  which  there  is  more  or  loss  sand. 
A  small  proportion  of  the  gravel  c-onsists  of  pebbles  of  crystalline  rocks. 

The  largest  area  of  this  material  occurs  on  the  terrace  east  of  Ford  City.  On  the  opposite 
side  of  the  river  is  another  area.  Weskit  is  built  on  such  a  gravel  terrace;  another  (K*curs 
on  the  hill  just  northeast  of  Kittanning;  there  are  several  terraces  covered  with  this  material 
along  the  west  side  of  the  river  below  the  mouth  of  Limestone  Run,  and  farther  north 
on  the  same  side  of  the  river  these  deposits  stretch  from  the  mouth  of  Limestone  Run  to 
opposite  Templeton.  Nearly  opposite  the  mouth  of  Redbank  Creek  is  a  narrow  area,  ojust 
of  East  Brady  i)  another  small  patch,  and  on  the  north  side  of  the  river  near  the  margin 
of  the  quadrangle  is  another. 

Origin  of  deposits. — The  origin  of  this  material  is  explained  as  follows:  The  river  at  one 
time  flowed  about  200  feet  higher  in  the  rocks  than  it  does  at  present  and  in  that  position 
had  eroded  a  valley  with  a  floor  varying  about  one-fourth  mile  to  IJ  miles  in  width.  This 
condition  existed  in  the  early  stages  of  Glacial  time.  At  this  time  great  quantities  of 
gravel  and  silt  were  transported  by  the  ice  from  as  far  north  as  the  areas  of  crystalline  rocks 
of  Canada,  whence  came  the  crystalline  pebbles  of  the  deposits.  This  transported  material 
was  scattered  over  the  surface  covered  by  the  ice  down  to  its  southern  margin,  which 
extended  down  the  river  to  the  vicinity  of  Kennerdell.  Great  quantities  of  this  material 
were  washed  into  the  river,  carried  downward,  and  deposited  on  the  old  river  bed,  filling 
the  valley  to  a  depth  of  100  feet  or  more.  Subsequently  most  of  this  material  was  washed 
out  by  the  river  and  the  present  trench  cut  below  the  former  river  bed,  leaving  the  terrace 
gravels  lying  on  the  valley  walls  where  they  now  exist.  In  some  cases  gravels  occur  much 
lower  on  the  slopes  than  described  above.  These  lower  gravels  haye  either  been  washed 
down  the  slopes  from  their  original  position  or  have  been  redeposited  by  the  river  on  its 
curves  while  deepening  its  valley. 

Age  of  deposits. — The  liigh-level  gravel  deposits  described  above  are  believed  by  Levcrett 
to  be  at  least  as  old  as  the  Kansan  deposits  of  the  interior  and  perhaps  older,  o  • 

Gravel  of  Wisconsin  age. — Subsequent  to  the  trenching  of  the  river  valley  after  the  Kansan 
filling  described  above,  the  bottom  of  the  valley  was  filled  to  a  depth  of  about  50  feet  with 
gravel  and  silt,  which  forms  the  present  narrow  strips  of  level  land  at  various  points  along 
the  river.  The  level  ground  fonning  the  sites  of  Kittanning  and  Ford  City  is  a  good 
example  of  this  material.  It  was  brought  into  the  valley  during  the  latest  or  Wisconsin 
stage  of  glaciation  in  the  same  manner  as  the  deposits  of  Kansan  age,  and  has  been  sub- 
sequently trenched  by  the  river,  leaving  the  higher  portions  above  the  flood  levc^l. 
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This  oonaista  of  fine  mmteriBl  kid  down  hy  the  pnoent  atnuns  at  tiiDM  (rf  orerilow  and 
b  pnaaat  to  •  pester  or  leas  widtli  akog  mmt  of  the  pnndpal  atrauns  ^1  up  tomd 
their  beadwrnUiK 

HINBRAL  RESOURCSS. 
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Aa^iffl  be  wan  l^  the  •oaamiauyiDg  ShirtntioD  (fig.  fl)  tlw  kiM  deacdbod  Bm  ift'Ai 
nmtUrnendol  the  gnat  faitiniMiiouB  cokl  field  of  eutem  Dnitod  State*  and  eoal  ia-lb 
moat  impoitaiit  aource  of  miiiaiml  wealth. 

Hmm  are  in  all  «ght  aeama  Hut  i««di  miii»b1e  tindmegg  orer  areaa  of  greater  «r  ha 
extent  in  the  qiudnwi^    The&6  an,  in  Moendiiig  order,  the  BtoohriSk,  CrngrtHk, 


it  of  the  northern  part 


Appalachian  coal  fii 


Clarion,  Lower  Kittanoing,  Middle  Kittanning,  Upper  Kittannlng,  Lower  Frcoport,  Upper 
Freeport,  and  Brush  Crpek  Beaiiia.  The  first  seven  al  these  aeanis  occur  in  the  Alleghenj 
formation,  and  the  last  in  the  Conemau^i  [ormiition.  Tiiclr  general  strati)rraphic  relation- 
ships  are  shown  in  the  ftenoralized  section  (PI.  V),  and  are  set  forth  in  the  preceding  descrip- 
tion of  those  fornialions. 

Of  the  eight  seams,  only  two,  the  Lower  Kittanning  and  the  Upper  Freeport,  are  generallv 
workable.  The  Lower  Freeport  cornea  next  in  importance,  followed  by  the  Upper  Kit- 
tanning.  The  remaining  foiii',  so  fiir  es  known,  are  niinable  only  in  small  areas  and  with 
the  possible  exception  of  the  Bruokville  coal  along  Upper  Mahoning  Creek,  hardly  rank 
as  coats  of  commercial  importance. 

On  the  accompanying  map  (PI.  XI)  where  a  scam  is  known  to  be  of  minable  thiclOKaa 
or  is  regarded  aa  probably  such,  its  outcrop  is  shown  by  a  full  line:  where  it  is  not  known 
to  be  minable  but  is  possibly  so,  its  outcrop  is  ahonn  by  broken  lines.     Where  nothing  is 
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known  of  a  seam,  or  it  is  known  to  be  too  thin  to  mine,  its  outcrop  is  not  shown  on  the 
map.  In  most  cases  the  mapping  of  the  outcrop  of  coals  between  the  Lower  Kittanning 
and  the  Upper  Freeport  seams  is  based  upon  the  blossom  of  these  coals  at  a  few  points 
along  the  roads,  and  their  value  can  be  determined  only  by  prospecting  along  these  lines. 

The  description  of  the  coals  will  be  given  separately  for  each  of  seven  drainage  basins 
as  follows:  Buffalo  Creek,  Glade  Run,  Allegheny  River  ^^ith  its  smaller  tributaries,  Redbank 
Creek,  Mahoning  Creek,  Pine  Creek,  and  Cowanshannock  Creek.  The  position  of  a  bank, 
pro8pi»ct,  or  outcrop  is  indicated  on  the  map  (PI.  XI )  by  a  cross  (X),  and  the  position  of  a  mine 
by  crossed  hammera.  Each  point  is  numbered  on  the  map  and  the  corresponding 
numl)er  is  inserted  in  the  text  in  connection  with  the  description  of  the  coal  at  the  given 
point.  By  this  means  it  is  possible  to  indicate  the  exact  locality  at  which  an  observation 
was  made.  In  many  cases  coals  are  noted  in  the  records  of  deep  welLs  and  in  describing 
the^jo  coals  the  name  of  the  well  will  bo  followed  by  a  number  in  parentheses,  which  is  the 
map  nuinl)er  of  the  well.  In  a  few  cases  where  sections  are  taken  from  Piatt's  Report  115, 
it  is  impossible  to  identify  the  exact  point  at  which  the  section  was  obtained.  All  i>oints 
are  numbered  consecutively  for  each  seam  from  the  mouths  or  lower  parts  of  the  streams 
toward  their  heads,  and  a  general  index  to  the  numbers  is  given  on  the  margin  of  the 
map. 

In  these  quadrangles  the  roof  of  the  coal  seams  is  prevailingly  a  stiff  shale  which  holds  up 
well,  and  the  floor  is  usually  fire  clay,  a  rock  that  can  be  removed  in  mining  without  great 
expeiis<!.  In  the  se<*tions  given  in  the  detailed  description  of  the  coals,  it  is  to  be  understood 
that  the  roof  Is  probably  shale  and  the  floor  clay  unless  otherwise  stated.  Under  these 
conditions  any  seam  having  a  fairly  regular  thickness  of  2  feet  or  over  is  considered  minable. 

GOALS  IK  BTTF7AL0  GREEK  BA8IK. 
BROOKVILLE   COAL. 

In  the  Dumbaugh  heirs'  well  (183)  near  State  Lick  a  coal  is  reported  464  feet  deep  and 
4  feet  thick  that  may  be  Brookville.  This  coal  was  once  opened  on  the  Nickels  fann 
opposite  the  mouth  of  Long  Run,  as  reported  by  Platt.a  There  is  an  abandoned  bank 
in  this  locality.  No.  1  on  PI.  XI,  which  may  be  the  one  not^jd.  The  coal  is  broken  by  shale 
partings  in  such  a  manner  as  to  be  of  little  value,  as  shown  by  the  following  section: 

BroohviJlt  coal  at  Nickels  bank,  opposite  the  mo\Uh  of  Long  Run,  No.  1  {PL  W,  /). 

Ft.  In, 

Coal 1      9 

Shale 1 

Coal 3 

Shale 7 

Coal 6 

3      2 

A  cut  on  the  Buffalo,  Roth^ster  and  Pittsburg  Railroad,  a  short  distance  east  of  where 
It.  crosses  the  highway  at  the  mouth  of  Long  Run,  No.  2,  reveals  the  following  section: 

Broohrille  coal  in  railroad  cut  at  mouth  of  I..ong  Run,  No.  2  {PI.  VI,  2). 

Ft.  in. 

Bony  coal 1      6 

Sandy  shale 8 

Coal 4 

Shale 5     . . 

Sandstone  (Homewood?) 10    . . 

24    10 
o  Second  Oeol.  Survey  Pennsylvania,  Rept.  115,  p.  279. 
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The  coal  in  this  section  is  probably  the  Brookvillo,  and  its  worthlessness  is  evident.  On 
the  road  running  north  from  Patterson  Creek  to  Fosters  Mills,  No.  3,  coal  blossoms  were 
noted,  one  of  which  is  probably  made  by  the  Brookville  seam,  but  nothing  is  known  of 
its  thickness. 

CRAIGSVILLE   COAL. 

In  the  description  of  the  Allegheny  formation  (p.  32)  the  name  Craigsville  is  used 
for  a  coal  in  the  vicinity  of  Craigsville  between  the  Brookville  and  Clarion  coals.  The 
reasons  for  regarding  this  as  a  distinct  seam  are  fully  set  forth  in  that  discussion.  At  a 
bank  near  the  road  northward  from  Buffalo  Creek,  about  2  miles  west  of  Craigsville,  No.  4. 
this  c^al  is  3  feet  thick  (PI.  VI,  6).  On  the  hill  about  1  mile  northwest  of  Craigsville,  No. 
5,  is  an  old  opening  in  what  appears  to  be  this  coal,  which  is  reported  3  feet  6  inches  thick, 
and  apparently  tlie  same  coal  makes  a  good  showing  south  of  Patterson  Creek  along  the 
road  between  Craigsville  and  Fosters  Mills,  No.  6.  Judging  from  these  indications,  it  is 
|)ossible  that  there  is  a  considerable  body  of  workable  coal  in  this  seam  northwest  of 
Craigsville.     This  can  be  det<;rmined,  however,  only  by  thorough  prospecting. 

CLARION  COAL. 

The  Clarion  coal  is  nuned  to  some  extent  by  A.  0.  Morris  at  West  Winfield,  No.  7, 
where  the  seam  reaches  a  good  thickness,  though  it  is  divided  into  three  benches  by  two 
shale  partings.     The  following  section  was  measured  by  the  writer  at  this  bank: 

Clarion  coal  at  the  A.  G.  Morris  hank,  West  Winjield,  No.  7  {PL  VI,  7). 

Ft.  in. 

Coul '. 1      2 

Shale *  1 J 

Coal 1      6 

Shalo 7 

Coal : 5 

/      3      Si 
Ito  :^     9\ 

Analysis  Xo.  1  of  the  table  ofi  pjige  98  is  of  a  sample  from  this  l)ed.  Piatt  «  pulh- 
lisljod  the  following  section  from  tliis  place,  though  passihly  not  from  the  same  bank: 

Clarion  coal  at  Wc^t  Winjield  {PL  VI,  8). 

Ft.  ill. 

^  ComI '. . .  1       1 

'  Shiil«' 1 

Coal (i 

Shal(> I 

Von\ 9 

'2      <i 

This  coal  Avtus  also  exposed  in  prospecting  for  the  Clarion  clay  at  the  Du((U08ne  Fin- 
pn>ofing  Company's  works,  No.  8  on  PI.  XI ,  and  reported  2  feet  0  inches  thick.  The  Clarion 
coal  is  iH'liovcd  to  occur  in  the  following  wells  on  BulTaloCivok  southeast  of  West  WinticLl; 

Clarion  coal  in  »/>//*•  on  Buffalo  Creek. 

NilllK^  of  Wfll. 


iMmii)  station  (171 1 

T.  .1.  Ewing  No.  2  tl7L>>.. 
Ralston  h<"irs  No.  l  (I7()i 


iVpth. 

Thick- 

Frel. 

F(fi. 

20 

J 

mh 

0 

410 

■' 

aS<x.'ond  Geol.  Survey  Poiinsylvania,  Kept.  1 15,  d.  291. 
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At  fhe  roadside  just  below  Buffalo  Mills,  No.  9  on  PI.  XI,  the  following  section  is  exposed 
and  futhihit^  the  worthless  character  of  the  coal: 

Clarion  coal  below  Buffalo  MUU,  No.  9  {PI.  VI,  9). 

Ft  in. 

Coal 6 

Bhalo 1  0 

Coal 6 

Shalo 2 

Coal 10 

Shale 1 

Coal 2 

3      3 

About  2  miles  above  Craigsville,  No.  10,  this  coal  is  reported  to  be  2  feet  thick.  It  is 
not  known  elsewhere  on  Buffalo  Creek. 

LOWER   KITTANNINO   COAL. 

The  Lower  Eittanning  coal  has  been  worked  to  some  extent  on  Buffalo  CYeek  cast  of 
West  Winfield,  and  it  is  known  or  reported  at  a  number  of  points.  There  is  an  opening  at 
No.  11,  where  the  coal  is  3  feet  8  inches  thick  (PI.  VI,  11).  In  the  T.  J.  Ewing  well  No.  2 
(172),  the  Lower  Kittanning  is  reported  5  feet  thick  and  14.5  feet  de«p.  At  the  Blane 
bank  near  creek  level  1 J  miles  east  of  West  Winfield,  No.  12,  the  coal  is  3 J  to  4  feet  thick. 
In  the  Blane  well  near  by  this  coal  is  reported  4  feet  thick  and  75'  feet  deep,  and  in  the 
Fink  well,  No.  2  (180),  situated  near  the  mouth  of  a  ravine  just  alx)vo  the  Blane  bank, 
the  coal  is  reported  3  feet  thick  and  39  feet  deep.  At  an  opening  in  the  southwest  comer 
of  West  Franklin  Township,  No.  13,  the  coal  is  2  feet  5  inches  thick.  In  the  nortliwe^jt 
comer  of  Winfield  Township,  No.  14,  the  Lower  Kittanning  coal  has  been  stripped,  but  at 
the  time  this  survey  was  made  it  was  not  exposed  to  observation.  In  the  general  region 
of  Buffalo  Mills  and  farther  south  the  coal  is  usually  good.  Near  Buffalo  Creek,  about  2 
miles  below  Buffalo  Mills,  No.  15,  is  a  working  bank,  and  in  an  opening  1^  miles  south- 
west of  Buffalo  Mills,  No.  16,  the  coal  was  2  feet  8  inches  thick.  On  the  Peter  Graff  prop- 
erty, at  Buffalo  Mills,  Nos.  17  and  18,  Piatt  o  reports  the  coal  3  feet  6  inches  tliick  on  the 
average.  The  seam  contains  here,  1  foot  6  inches  from  the  floor,  a  persistent  bhider  6 
inches  to  1  foot  thick  and  thinner  and  leas  persistent  bands  below.  The  coal  from  the 
upper  part  of  the  seam  is  the  best  and,  it  is  claimed,  produces  a  high  heat.  It  was  once 
used  for  fuel  in  the  woolen  mill  and  for  burning  lime.  At  old  openings  just  north  of  the 
Butler  pike  midway  between  Buffalo  Mills  and  Coyleville,  Nos.  19  and  20,  the  coal  is 
reported  3  feet  8  inches  thick.  (See  analysis  No.  3,  p.  98).  The  coal  has  been  opened  at  other 
points  in  this  vicinity,  Nos.  21  and  22.  At  Bowser's  bank.  No.  23, 1  mile  north  of  Buffalo 
Mills,  the  coal  is  3  feet  8  inches  thick.  A  sample  of  coal  from  this  bank  was  analyzed 
with  the  result  shown  in  analysis  No.  6  (p.  98).  At  a  bank  on  the  D.  S.  Hawk  fann,  No. 
24,  the  coal  has  the  following  section : 

Lower  Kittanning  coal  at  the  D.  S.  Hawk  hank,  No.  24,  Long  Run  (PL  VI,  12). 

Ft.  in. 

Coal,  shaly 6 

Coal 2     6 

Coal,  shaly ft 

3      ft 

At  an  opening  on  the  north  side  of  Long  Run,  No.  25,  the  coal  was  2  feet  G  inches  thick, 
and  at  a  bank  one-half  mile  above.  No.  26,  the  coal  is  3  feet  (>  inches  thick.  Just  above 
are  two  other  openings,  No.  27.  In  the  vicinity  of  Fcxst^^rs  MilLs  are  a  number  of  old  open- 
ings, Noe.  28  and  29,  where  the  coal  is  reported  by  Piatt  ^  to  average  3  feet  in  thickness. 
In  this  vicinity  it  is  closely  overlain  by  a  coarse  sandstone.     Near  Craigsville  and  Nichola 

aSeeond  Geol.  Survey  Pennsylvania,  Kept.  115,  p.  281.  &  Op.  cit.,  p.  278. 
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are  several  old  openingi.    In  old  pits  near  the  top  of  the  hilb  west  of  CMffivflfe,  Koa  30 

and  31|  the  coal  was  reported  2  feet  6  indiea  thick.    At  an  ofMning  on  the  hffl  1  ndk 

northwest  of  Crai^nrille,  Na  32,  the  coal  nms  from  2  feet  to  2  feet  6  inoheB  thick,  and  in 

a  woridng  hank  three-fourths  mile  west  of  Nichda,  No.  33,  the  coal  vaties  from  2  leet  6 

indies  to  2  feet  10  inches  in  thickness.    In  the  immediate  vicinity  of  Nidioia  the  cotl 

has  heen  opened  at  three  points,  Nos.  3i,d5,and36.    At  Noi  35  its  thickness  varies  inmZ 

to  4  feet.    The  Lower  Eittanning  coal  is  hebw  water  level  on  hoth  streams  a  short  dis- 

tanoe-  ahove  Nichok  and  is  not  eLsewhere  exposed  in  this  hasin.    It  is  reported  of  good 

tMcknesB  in  a  number  of  weUs  in  the  northern  part  of  the  Buffalo  Creek  baam,  as  shown 

below. 

Lower  KiUmimniff  eocH  in  wdl§  in  BuJfidaOreek  hatin. 


Naiiie<rfwBU. 

DepUi. 

Tbiek^ 
nest. 

NameofwvlL 

Depth.  '^- 

ICktisel  Kaknr  No.  1  (76) 

Feel. 

108 
284 
320 

m 

225 
208 
226 
266 

FeeL 
4 
4 
4 

4 
4 

PootiaaNo.  1  (110) 

Feel. 

226 

68 

140 
215 
140 
100 
280 

Feet. 

GoldUnger  No.  2  (75) 

John  Patton  (288) 

CKddliiunr  No.  1  (77) 

8oottHepler(284) ^... 

John  A<lams  (28Q 

John  King  No.  4  (86) 

Kiim  No.  ?  («7) 

James  HviiT  (282) 

Kfnir  No.  2  CW) 

Emmr  (28^ 

A.  Black  No.  1  (102) 

J.  B.  Neai(27«.. .\ 

Pontins  No.  8  (106) 

■ 

\ 

UmOlM  KlTTAinflNG  GOAL. 

There  is  considerable  evidraoe  of  the  presraioe  of  the  MiddDe  Kittanning  coal  in  the 
vicinity  of  West  WinfiekL  It  is  eaqposed  in  a  out  <^  the  West  Winfield  Railroad  three- 
fourths  mile  below  the  mouth  of  Rough  Run,  No.  37,  and  there  is  an  old  opening  in  it  bj 
the  highway  on  the  opposite  side  of  the  creek,. No.  38.  At  No.  37  the  coal  as  seen  from 
the  highway  opposite  appears  to  be  from  2  to  3  feet  thick.  The  blossom  of  what  is 
regarded  as  this  coal  shows  at  points  Nos.  39  to  41,  north  of  West  Winfield.  South- 
west of  Buffalo  Mills  its  blossom  was  observed  at  two  points,  Nos.  42  and  43,  and  I 
mile  northwest  of  Buffalo  Mills  it  shows  in  the  road  at  No.  44.  Along  the  Buffalo, 
Rochester  and  Pittsburg  Railroad  on  Long  Run,  No.  45,  the  coal  shows  as  a  thin  seam. 
In  the  road  west  of  the  head  of  Long  Run,  and  about  IJ  miles  west  of  Oowansville  post- 
office.  No.  46,  the  coal  had  been  stripped  and  is  2  feet  thick.  The  blossom  of  this  seam 
was  seen  in  the  road  about  H  miles  south  of  Fosters  Mills,  No.  47,  and  there  is  an  old 
opening  in  it  1  mUe  northeast  of  Fosters  Mills,  No.  48.  Along  Buffalo  Creek  between 
Craigsville  and  Fenelton  this  coal  appears  to  be  thicker  than  usual,  and  may  be  of  economic 
importance.  At  an  opening  on  the  hill  1}  miles  northwest  of  Oaigsville,  No.  49,  the  coal 
is  2  feet  1  inch  thick. 

I.  C.  White  a  published  the  following  section  of  a  coal  which  he  regarded  as  the  Lower 
Kittanning,  but  which  is  more  probably  Middle  Kittanning: 

Middle  Kittanning  coal  eovih  of  Buffalo  Creek ^  1\  miles  eouihwest  ofNichokif  No.  50 

{PL  VII,  Jt2). 

Ft.  in. 

Coal 4 

Slate 1  6 

Coal 2  6 

Shale 3 

Coal 2  6 

10      9 

In  mining,  the  upper  4  feet  is  left  for  roof.  The  lower  benches  are  exceUent  coal.  The 
exact  locality  of  the  opening  at  which  this  section  was  obtained  is  not  clear  from  White's 

a  Second  (Jeol.  Survey  Pennaylyania^  Rept.  Q,.,  p.  139- 
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description,  but  it  seems  to  be  in  a  little  run  entering  Buffalo  Creek  from  the  south  about 
1  mile  west  of  the  county  line,  in  the  vicinity  of  point  No.  50.  From  the  known  position 
of  the  Lower  Kittanning  coal  at  No.  33,  from  the  reported  position  of  the  Vanport  lime- 
stone at  water  level  at  the  bridge  below  No.  33,  and  from  the  westward  dip  that  prevails 
in  the  region,  it  seems  impossible  to  accept  White's  identification  of  this  coal  as  the  Lower 
Kittanning;  moreover,  its  section  is  entirely  different  from  that  of  the  Lower  Kittanning 
in  the  vicinity.  On  the  opposite  side  of  Buffalo  Creek,  No.  51 ,  is  an  old  opening,  now 
closed,  in  the  same  coal,  which  is  reported  6  feet  thick.  On  the  south  side  about  one-half 
mile  higher  up  the  creek,  No.  52,  is  another  old  pit  in  which  the  same  thickness  is  reported. 
If  the  above  identifications  are  correct,  there  is  in  this  region  a  considerable  area  of  Middle 
Kittanning  coal  of  workable  thickness. 

UPPER   KITTANNING    COAL. 

What  appears  to  be  the  Upper  Kittanning  coal  is  recorded  in  the  R.  Z.  MoClatchey  well 
(160)  400  feet  deep  and  5  feet  thick,  and  in  the  T.  J.  Ewing  well  No.  2  (172)  305  feet  deep 
and  5  feet  thick.  At  an  old  opening  in  this  coal,  No.  53,  1}  miles  east  of  West  Winfield, 
the  indications  are  that  it  is  of  no  value.  Coal  blossoms  believed  to  be  Upper  Kittan- 
ning show  at  a  number  of  points  in  the  southwest  part  of  the  Buffalo  basin  as  follows:  In 
the  road  one-half  mile  south  of  West  Winfield,  Mo.  54;  in  the  road  along  Rough  Run  1  mile 
south  of  the  Winfield-Clearfield  boundary.  No.  55;  in  the  road  1 J  miles  north  of  West  Win- 
field, No.  56,  and  in  the  road  nearly  1  mile  east  of  the  latter  point,  No.  57.  All  of  these 
exposures  are  of  small  extent.  In  the  road  in  the  southeast  comer  of  Clearfield  Township, 
No.  58,  the  coal  is  exposed  2  feet  thick,  and  at  No.  59  in  the  same  locality  it  makes  a  good 
showing.  In  the  M.  Wciland  well  (55)  what  may  be  this  coal  is  reported  12  feet  thick  at  a 
depth  of  310  feet.  In'  the  region  surrounding  Buffalo  Mills  the  presence  of  this  seam  is  indi- 
cated by  its  blossom  at  several  points,  Nos.  60  to  64.  At  No.  62  southwest  of  Buffalo  Mills 
and  at  Nos.  63  and  64,  northeast  of  Buffalo  Mills,  the  showing  is  good.  Near  the  head  of  a 
little  ravine  almost  on  the  boundary  between  East  and  West  Franklin  townships.  No.  65,  is 
an  old  opening,  which  is  possibly  that  of  the  Tumbaugh  bank,  where  Piatt  a  obtained  the 
following  section : 

Upper  Kittanning  coal  at  the  Tumbaugh  bank^  Long  Run,  No.  66  {PI.  VII ,  4^). 

Ft.  In. 
Coal 1    10 

Shale  and  fire  clay .' l^    }      . 

Coal  f     1    10 


{ 


4      8 
to5      2 


In  the  J.  B.  Neal  well  (274),  in  the  northwest  comer  of  West  Franklin  Township,  this 
coal  was  reported  2  feet  thick  and  140  feet  deep.  What  is  regarded  as  the  blossom  of  this 
coal  occurs  in  the  road  where  it  crosses  the  head  of  Long  Run  between  Cowansville  and 
Browns  Crossroads,  No.  66.  Along  the  streams  from  Nichola  to  Rattigan,  and  to  Fenelton, 
the  Upper  Kittanning  coal  appears  to  be  fairly  well  developed.  Its  blossom  was  seen  in  the 
road  south  of  Buffalo  Creek  in  the  eastern  part  of  Clearfield  Township,  Nos.  67  and  68,  and 
north  of  the  creek.  No.  69,  is  an  opening  in  which  the  following  measurement  was  obtained: 

Upper  Kittanning  coal  1  mile  east  of  Fenelton,  No.  69  {PI.  VII  y  49). 

Ft.  in. 

Sandstone  roof .• 

Coaly  shale 9 

Coal 2     2 


2    11 


o  Second  Geol.  Survey  Pennsylvania,  Kept.  H5,  p.  283. 

Bull  27^-06 4 
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The  seam  here  is  very  irregular  in  thickness;  in  one  place  the  sandstone  roof  cuts  out  its 
upper  portion  and  reduces  it  to  8  inches.  In  the  northeast  comer  of  Clearfield  Towndiip, 
No.  70,  this  coal  was  reported  4  feet  thick  in  an  old  pit;  in  the  southeast  comer  of  Donegal 
Township,  No.  71,  its  blossom  shows  in  the  road,  and  about  one-half  mile  north  of  the  latter 
point,  No.  72,  is  another  old  opening,  probably  in  this  coal.  In  well  No.  118  (90)  on  the 
Bradys  Bend  tract,  1  mile  west  of  Rattigan,  the  Upper  Kittanning  is  recorded  2  feet  thick 
at  a  depth  of  60  feet,  and  in  the  Pontius  well.  No.  1  (110),  in  northern  Donegal  Township, 
it  is  reported  4  feet  thick  at  a  depth  of  259  feet. 

LOWER  FREEPOBT  COAL. 

In  the  Charles  Myers  well  (167)  southeast  of  Slate  Lick  what  appears  to  be  the  Lower 
Freeport  coal  is  reported  5  feet  thick,  at  a  depth  of  250  feet,  and  in  the  Raybiun  heirs 
No.  1  well  (182),  north  of  Slate  Lick,  it  is  reported  4  feet  thick  and  145  feet  deep.  North  of 
Rough  Run  and  about  1  mile  west  of  West  Winfield,  No.  73,  this  coal  was  reported  2  feet 
8  inches  thick  by  parties  sinking  a  prospect  hole  for  iron  ore.  Its  blossom  at  points  in 
southern  Clearfield  Township,  Nos.  74  to  76,  indicates  a  thickness  of  2  feet.  In  the  south- 
west comer  of  West  Franklin  Township  a  thin  blossom  was  seen  at  No.  77  and  at  No.  78 
the  coal  makes  a  good  showing  and  may  be  2  or  more  feet  thick.  This  coal  was  noted 
in  the  following  wells  in  southern  West  Franklin  Township: 

Lower  Freeport  coal  in  wetU  in  West  Franklin  Township. 


NameofweU.  Depth.   '^^" 


* 


M.  E.  Smith  (213) . . . 
Lesley  Long  (221) . . . 
S.  B.  Claypool  (222) 


Feet. 
4 


Along  the  westom  margin  of  Wo.st  Franklin  ToNvnship  the  Lower  Freeport  coal  makes  a 
good  showing  at  several  points,  Nos.  79  to  84,  and  may  \w.  of  minable  thickness.  In  the 
vicinity  of  Fenelton  what  is  presumably  this  coal  has  l)een  opened  just  east  of  the  station, 
No.  85,  and  its  blossom  shows  in  the  road  a  short  distance  west  of  Fenelton,  No.  86.  In 
southeastern  Donegal  Township  the  coal  is  of  such  thickness  that  it  has  been  worked  at 
several  points.  At  No.  87  its  blossom  was  seen,  at  No.  88  is  an  old  opening,  and  in  the 
vicinity  of  Rattigan,  Nos.  89  to  91,  the  blossom  .shows.  West  of  Buffalo  Run  is  a  working 
bank,  No.  92,  and  in  the  road  just  west  of  Bull'alo  Bridge,  No.  915,  tlie  coal  is  apparently  3  to 
4  feet  thick.  It  also  makes  a  good  showing  in  the  road  about  one-half  mile  farther  west. 
No.  94,  at  which  point  it  is  closely  overlain  by  the  Butler  sandstone,  which  yields  the  large 
blocks  so  conspicuous  in  that  vicinity.  Still  farther  up  the  little  run  to  the  northwest  the 
coal  has  lu^en  ojx'ned  at  several  points,  Nos.  95  to  97,  and  its  blossom  was  noted  at  Nos.  98 
and  ^H).  At  No.  9.5  considerable  coal  has  been  taken  out,  judging  from  the  waste  still 
remaining  about  the  pit  mouth.  About  1  mile  northwest  of  Rattigan,  No.  UK),  is  an  old 
opening  in  what  is  probably  this  coal.  In  the  Pontius  well  No.  I  (110)  the  Lower  Freeport 
coal  is  penetrated  at  a  depth  of  142  feet,  and  reported  8  feet  thick,  which  is  of  course  an 
exaggerated  estimate.  Over  a  considerable  territory  between  Worthington  and  Cowans- 
ville  this  coal  is  of  good  thickness.  About  1  mile  north  of  Worthington,  No.  101,  what 
appeals  to  l>e  the  Lower  Freeport  coal  has  been  o])ened  under  a  coarse^  sandstone.  Two 
miles  northea.st  of  the  latter  point,  No.  102,  the  blossom  of  the  coal  appears  in  the  road,  and 
still  farther  northeast,  No.  103.  the  coal  is  cut  through  in  the  tunnel  of  the  Buffalo,  Rochester 
and  Pittsburg  Railroad,  and  shows  the  following  sections; 
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Lower  Freeport  coal  in  the  Buffalo,  Rochester  and  Pittsburg  tunnel^  No.  103  {PL  V  II,  62). 

Ft.  Id. 

Coal 1    6i 

ShKh 1 

Coal 2    8i 

Clay 2    6 

Coal 9 

7    7 

While  this  is  a  great  thickness  for  a  coal  scam  in  this  region,  only  4  feet  4  inches  of  it  is 
available  for  mining.  Northward  along  the  road  through  Cowansville,  Nos.  104  to  106, 
arc  openings  which  show  that  this  coal  b  of  minable  thickness  over  a  considerable  area. 
The  bank  at  No.  105  is  now  Worked,  the  others  are  closed.  One-half  mile  south  of  Fos- 
ters Mills,  No.  107,  a  few  fragments  of  coal  were  noted  which  indicate  the  presence  of  this 
seam.  On  the  road  between  Browns  Crossroads  and  Cowansville  indications  of  this  coal 
were  seen  at  points  Nos.  108  and  109,  and  about  2  miles  northwest  of  Fosters  Milb,  No. 
110,  the  coal  shows  in  the  road. 

UPPER    FREEPORT  COAL. 

The  Upper  Freeport  coal  is  generally  of  good  thickness  in  the  Buffalo  basin,  though  there 
are  exceptions  to  the  rule.  It  was  noted  in  well  records  in  the  southern  part  of  the  quad- 
rangle as  follows:  Casper  Freehling  No.  3  (2),  250  feet  deep;  Painter  heirs  (4),  200  feet 
deep.  In  both  it  is  reported  3  feet  thick.  It  crops  out  near  the  base  of  the  hills  along  Com- 
planter  Run  and  is  closely  overlain  by  the  Mahoning  sandstone,  which  is  said  to  cut  out  the 
coal  to  such  an  extent  as  to  n'nder  mining  unprofitable.  The  coal  has  been  opened  at 
several  points  on  the  last-meutioncd  stream,  Nos.  Ill  to  113.  At  No.  ill  it  was  3  feet 
thick,  at  No.  112  over  2  feet  thick,  and  at  No.  113  it  is  reported  1  foot  6  inches  thick. 
There  are  a  number  of  old  banks  in  the  vicinity  of  Boggsville,  Nos.  114  to  116,  but  nothing 
was  learned  of  the  thickness  or  quality  of  the  coal.  Above  the  road  three-fourths  mile 
north  of  Boggsville,  No.  117,  the  coal  has  Wen  opened  and  is  2  feet  thick  (PI.  VIll,  75), 
and  on  the  west  side  of  Buffalo  Creek,  No.  118,  it  makes  a  good  showing  in  the  road.  The 
Upper  Freeport  coal  is  noted  in  a  numl)er  of  wells  in  the  southern  part  of  this  basin,  as 
ahown  below: 

Upper  Freeport  (oaf  in  xrelltt  in  Buffalo  Creek  basin. 


Name  of  well. 


Charles  Myors  067).. 
J.  VVoavor  No.  1  (IftS) 
Lewis  Baker  (170... 


Depth. 

Fcef. 

25o 
135 


Thick- 
ness. 

Feet. 


3 
4 
4 


This  coal  is  generallv  of  a  good  thickness  where  exposed  in  western  North  Buffalo  Town- 
ship.   On  Marrowbone  Run,  No.  119,  the  following  section  was  measured: 


Upper  Freeport  coal  on  Marrowbone  Run,  So.  110  (PL  VIII,  76). 


Coal 
Coal 


Ft  in. 
8 

2  6 

3  2 


The  coal  is  here  underlain  by  fire  clay  and  that  in  turn  by  the  Upper  Freeport  limestone, 
which  appears  to  be  pure  and  of  good  thickness.  It  is  also  closely  overlain  by  the  Mahoning 
sandstone  which  is  coarse  and  20  feet  thick.  At  Beatty's  mill,  No.  120,  the  coal  is  3  feet 
thick  and  shaly  (PL  \'lll,  77).  Tlie  shaly  coal  l)ench  of  the  section  on  Marrowbone  Run 
seems  to  have  thickened  so  as  to  include  the  whole  seam  in  the  Beatty's  mill  section      At 
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this  point  the  limestone  below  the  coal  is  3  to  4  feet  thick.    On  the  Meals  farm  in  this 
locality  Piatt  a  obtained  the  following  section  of  this  coal: 

Uiyper  Free-port  coal  on  Meals  farm j  Buffalo  Creek  {PL  VIII,  78), 

Ft.  in. 

Shalo 6 

3      6 
to4      0 


Coal I 


/      '      ' 
1to4      6 

The  seam  at  this  point  is  overlain  by  20  feet  of  sandstone.  Piatt  regarded  this  coal  as 
Lower  Freeport,  but  its  thickness  and  stratigraphic  relations  indicate  rather  that  it  is  the 
Upper  Freeport.  The  coal  makes  a  good  showing  in  the  shale  cut  by  the  highway  on  the 
point  overlooking  Buffalo  Creek  1  mile  southwest  of  Beatty's  mill,  No.  12L  Its  blossom 
was  observed  on  the  road  to  the  north,  No.  122,  and  fragments  of  coal  probably  from  this 
seam  were  found  in  the  sand  of  the  road  bank  south  of  the  bridge  over  Buffalo  Creek, 
No.  123.  The  Upper  Freeport  coal  is  generally  of  good  thickness  in  the  uplands  along 
Rough  Run.  A  good>  blossom  was  observed  in  the  road  eastward  over  the  hill  from  the 
junction  of  Rough  Run  and  Buffalo  Creek,  No.  124,  and  also  in  the  road  running  south- 
west over  the  hill  from  West  Winfield,  No.  125.  There  is  an  old  opening  near  the  next 
road  south  from  Rough  Run,  No.  126,  and  one-half  mile  farther  west  is  a  working  bank 
on  the  Heim  farm,  No.  127,  at  which  the  following  section  was  obtained: 

Upper  Freeport  coal  at  Ueim  bank,  No.  1^,  south  of  Rough  Run  {PI.  VIII,  79). 

Ft.  In. 

Shaly  coal 6 

Coal 2      7 

3      1 

On  Iho  little  run  south  of  Rough  Run,  1  mile  cast  of  the  quadrangle  boundry,  is  the 
John  Green  bank,  No.  128,  at  which  the  coal  was  reported  2  fiH^t  10  inches  thick.  Just 
south  of  the  (In^en  hank  is  another.  No.  129,  from  which  considerable  coal  Ls  taken.  There 
are  a  luunber  of  other  openings  in  this  vicinity  where  the  coal  is  of  fairly  good  thickness. 
On  the  hilltop  north  of  We.st  Winfield,  I^o.  I'M),  the  coal  was  opened  and  a  thickness  of  1 
foot  G  inches  was  exposed.  The  opening  was  not  driven  under  rock  cover,  however,  so 
the  coal  may  be  thicker.  Still  farther  to  the  west,  near  the  second  road  north  from  Rough 
Run  there  is  an  old  opening,  No.  131,  and  a  short  distance  farther  west  along  the  hill,  No. 
132,  the  coal  is  2  feet  thick  (PI.  VIII,  80).  About  2  miles  northwest  of  West  Winfield  the 
coal  is  op<»n(^d  on  the  Laurence  Denny  farm,  No.  133,  and  shows  the  following  section: 

Upper  Freejyori  coal  at  the  Denny  bank  i?  miles  northwest  of  West  Winfield,  No.  ISS  {PI. 

VIII,  SJ). 

Ft.  in. 

Shaly  coal 1 

( \m\ 2      3 

3      :i 

At  the  head  of  a  western  branch  of  Rough  Run  near  the  edge  of  the  Kittanning  quad- 
rangl(\  N<>.  131,  the  coal  makes  a  good  showing,  as  also  in  the  road  crossing  the  heiid  of 
the  run  in  southern  Clearfield  Township,  Nos.  135,  136.  Nearer  the  southeast  comer  of 
Cleaiiield  Township,  No.  1.37.  the  coal  makes  another  smatl  showing.  In  southwest  era  West 
Franklin  Township,  No.  1.3S,  the  coal  was  opened  at  one  time,  but  nothing  could  Iv  learned 
of  its  thickness  or  character.  .\t  other  points  in  this  region,  Nos.  139  to  141,  the  blossom 
of  the  (oal  was  notc(i.  While  it  is  evid(>ntly  present  on  the  hilltops  of  this  region,  it  is  in 
.small  ])ut<hes,  and  its  thickness  and  character  are  not  known.     In  the  Li'sley  Long  well 

a  Si'cond  (Jcol.  Survey  Pennsylvania,  Kept.  115,  p.  2s5. 
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(221),  1^  miles  south  of  Worthington,  the  Upper  Freeport  coal  was  noted  at  a  depth  of 
40  feet,  and  in  the  S.  B.  Claypool  well  (222),  1  mile  southeast  of  the  Long  well,  it  was  pen- 
etrated at  a  depth  of  130  feet  and  was  reported  3  feet  thick.  In  the  vicinity  of  Worthing- 
ton,  Nos.  142  to  145,  the  blossom  of  what  is  regarded  as  this  coal  was  noted,  and  an  old 
opening  in  the  same  was  reported  in  the  village,  No.  143.  At  all  these  points  the  indications 
are  that  the  coal  is  thin.  In  the  eastern  part  of  Clearfield  Township  the  coal  was  once 
opened  and  worked  on  the  McGucken  farm.  No.  146,  and  it  is  reported  3  feet  thick.  One 
mile  north  of  this  farm  a  good  blossom  was  noted  just  south  of  the  Butler  pike.  No.  147, 
and  north  of  the  pike.  No.  148,  an  old  bank  was  reported  from  which  considerable  coal  was 
once  taken.  In  the  M.  Weiland  well  (55),  southwest  of  Coyleville,  the  Upper  Freeport  coal 
was  penetrated  at  a  depth  of  170  feet  and  reported  4  feet  thick,  and  in  the  McShane  No.  4 
well  (56),  on  the  margin  of  the  quadrangle  about  1  mile  northwest  of  the  Weiland  well, 
the  coal  was  reported  188  feet  deep  and  5  feet  thick.  West  of  Fenelton  there  are  a  number 
of  old  banks  in  this  coal,  Nos.  149  to  151.  At  No.  151  the  coal  is  reported  IJ  feet  thick. 
One-half  mile  southeast  of  Fenelton,  No.  152,  the  coal  is  reported  4  feet  thick  at  an  old 
opening,  and  on  the  opposite  side  of  Buffalo  Creek,  No.  153,  the  following  measurement 
was  obtained: 

Upper  Freeport  coal  one-half  mile  east  of  Fenelton,  No.  15$  (PL  VIII,  82). 

Ft.  in. 

Shaly  coal 9 

Coal  with  thin  partings  of  ahale 3     9 

4  6 

About  three-fourths  mile  north  of  Fenelton  is  a  working  bank,  No.  154,  and  another 
that  has  been  abandoned.  No.  155.     At  the  former  the  following  section  was  measured: 

Upper  Freeport  coal  three-fourths  mile  north  of  Fenelton,  No.  164  {PI-  Villi  83). 

m 

Ft.  in. 

Coaly  shale 1     7 

Coal  with  thin  partings 1 

Coal 1 

Coal  with  thin  partings 1 

Coal 8 

5  3 

In  southern  Donegal  Township,  just  west  of  Buffalo  Run,  are  old  openings  at  Nos.  156 
and  157.  About  1  mile  south  of  Rattigan  there  are  a  nmnber  of  old  openings,  Nos.  158  to 
164.  The  coal  is  reported  3  to  4  feet  thick.  One-half  mile  west  of  Rattigan  the  coal 
shows  in  the  road,  No.  165,  and  is  1  foot  thick  or  over.  Still  farther  west.  No.  166,  a  good 
shovi^ng  was  noted,  and  about  2  miles  north  of  the  latter  point.  No.  167,  the  coal  also  makes 
a  small  showing.  Along  the  road  south  of  Chicora  are  two  working  banks,  Nos.  168  and 
169.  At  the  latter  the  coal  was  reported  4  feet  thick.  In  the  vicinity  of  CJhicora  and 
northward  toward  Kams  are  a  number  of  old  workings,  Nos.  170  to  180.  Unfortunately 
no  information  was  obtained  alx)ut  the  coal  at  these  points,  but  the  number  of  workings 
indicates  that  it  is  probably  of  good  thickness.  About  1  mile  northeast  of  Chicora,  No. 
173,  the  coal  makes  a  good  showing,  and  is  probably  4  feet  thick.  North  of  Rattigan  the 
blossom  of  this  coal  was  noted  at  Nos.  181  and  182,  and  still  farther  north,  in  eastern 
Donegal  Township,  are  two  old  openings,  Nos.  183  and  184.  East  of  the  latter  point,  near 
the  western  margin  of  Sugar  Creek  Town.ship,  its  blossom  was  observed.  No.  185.  In 
the  Michael  McCray  well  (242),  in  western  Sugar  Creek  Township,  this  coal  was  recorded 
30  feet  deep  and  5  feet  thick,  and  in  the  Pontius  No.  1  well  (110),  just  across  the  boundary 
of  Donegal  Township,  it  was  penetrated  at  the  depth  of  130  feet,  being  reported  2  feet 
thick.  According  to  all  reports  and  indications  the  coal  is  thin  over  a  considerable  area 
along  the  county  line  north  of  Rattigan.  It  was  reported  to  the  writer  that  efforts  had 
been  made  in  this  region  to  obtain  coal  for  lue\  in  iVie  c«iV^  ^"^^  oil  ^t^yw^Vw^  q\^\s^ 
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without  8000668.    On  Uie  MoChie  fann,  In  80iithi9«6t»n  Siq;arO«6k  l^on^^ 

writer  is  unable  to  kxsate,  Flatta  secured  the  foDafwing  seeticm  of  the  Upper  I^eeqrarl  eoil: 

Upper  FreepoH  cod  on  MdOu^farm,  in  MuiSwx9Uam  Sugar  Creek  Tmanddp  {Ft  Vill,  ^4). 

Ft.ln* 

Coal 2     1 

Siate '. :... 1 

Coal 1     7 

McCue's  ravine  was  said  to  fie  west  of  the  Catholb  Church,  and  It  Is  poaiiMe  tfaiA  the 
bank  referred  to  by  Pktt  was  the  one  by  the  roadside  nortli  of  the  churdi,  No.  186.  Morth- 
east  of  the  church  are  two  old  openings,  Nos.  1S7  and  188.  On  the  hiOtop  on»4ialf  mile 
north  of  Foeters  Mills,  No.  189,  is  an  old  opemng  tliat  may  be  unison's  bank  referred  toby 
FIatt,a  who  reports  the  ooal  here  3  feet  6  inches  thick,  but  shaly  and  impuro.  Soatfawest 
of  Adams  are  two  old  openings,  Nos.  190  and  191,  one  ci  widoh  may  be' the  i^eoing  in 
McElroy's  ravine  refwred  to  by  Flatt.^  He  reported  the  coal  at  this  bank  as  irregular  in 
thickness,  varyii^  from  1  foot  6  inches  to  4  feet.  One  mUe  south  of  Adama,  No.  192,  a 
small  blossom  of  the  coal  was  seen,  as  dso  at  two  points  about  1  mUe  southwest  of  Adams, 
Nob.  193  and  194.    At  Adams  the  coal  makes  a  good  flhowing  in  the  road.  No.  196,  and  is 

3  to  4  feet  thick. 

Along  the  road  between  Wortlikigton  and  OowansviDe,  about  three-fourths  mUe  west 
of  the  tunnel,  No.  196,  the  coal  makes  a  good  fdiowing  in  the  road,  and  is  said  to  have 
bei^  opened  in  an  adjacent  field,  where  it  is  4  feet  6  mches  thick.  Near  the  road,  almost 
directly  over  the  ndlroad  tunnel,  No.  197,  the  coal  was  measured  in  a  bank  and  foiuid  4 
feet  2  inches  thick,  with  a  few  thin  parU^gs  up  to  one-fourth  indi  in  thicknesB  (PL 
Vm,  85).    Just  south  of  the  tunnel  is  an  old  <^ning.  No.  198, at  w&ch  the  coal  is  n^Knted 

4  feet  6  inches  thick.    In  the  J.  B.  Neal  well  (274)  already  r^erred  to  (p.  49)  the  Upper 
Freeport  is  55  feet  deep  and  4  feet  thick. 

BRUSH   CBEEK  OOAL. 

The  Brush  Greek  coal  shows  at  many  points  between  Boggsville  and  Worthington,  but 
as  it  is  of  no  commercial  importance  in  the  region  it  will  not  be  described  in  detail.  In 
order  to  enable  the  reader  to  identify  the  seam,  however,  a  few  points  at  which  it  is  exposed 
are  indicated  by  Nos.  199  to  206.  At  No.  200  it  has  been  worked  by  the  owner,  Mr.  Stone- 
cipher,  who  said  that  he  had  taken  out  several  hundred  bushels  of  good  coal.  At  No. 
204  it  has  also  been  worked.  At  206  only  the  black  shale  that  usually  accompanies  the 
seam  is  present  and  is  here  20  feet  thick. 

COALS  nr  OLADE  BVH  BABIV . 
LOWER  KrTTANNING   COAL. 

The  Lower  Kittanning  coal  is  exposed  only  at  the  mouth  of  Glade  Run,  where  there  is 
an  old  opening,  No.  207,  which  may  be  the  Bruner  bank,  at  wliich  Platte  obtained  the 
following  section: 

Lower  Kittanning  coal  at  Bruner  hank,  No.  207,  near  the  motUh  of  Glade  Run  {PI.  VI,  13). 

Ft.  in. 

Coal,  l)ony 3 

Coal 1      5 

Slate 1 

Coal 1      6 

3      3 


o  Second  Oeol.  Survey  Pennsylvania,  Rept.  H5,  p.  278.        *>  Op.  cit.,  p.  277.        cOp.  cit.,  p.  259. 
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This  seam  was  said  by  Piatt  to  yield  but  little  good  coal  at  the  Bruner  bank.  The  Lower 
Kittanning  coal  was  noted  in  a  number  of  wells  in  North  Buffalo  and  East  Franklin  town- 
ships as  follows: 

Lower  Kittanning  coal  in  wells  in  Glade  Run  boifin. 


Name  of  well. 


John  Miller  (186) 

W.J.  Bowser  (193) 

David  R.  Bowser  No.  2  (207) 

J.B.Drake  (258) 

J.  n.  Guthrie  (2C0) 

J.  A.  Patton  (2rtl) 


- 

Depth. 

Feet. 
362 
280 
(iO 
235 
205 
235 

Thick- 
ness. 

Ft.  in. 
9 

4 

5 

3    3 

4 

6 

MIDDLE    KITTANNINO    COAL. 

The  horizon  of  the  Middle  Kittanning  coal  is  exposed  only  near  the  mouth  of  Glade  Run, 

and  little  is  known  of  it  in  the  area.    The  blossom  of  what  may  be  the  seam  was  observed 

at  North  Buffalo  post-ofTioc,  No.  20S.     It  is  reported  in  the  logs  of  the  following  wells  along 

Glade  Run: 

Middle  Kittanning  coal  in  wells  in  Glade  Run  basin. 


Name  of  well. 


Samuel  Gray  (191) , 
Ellermeyer  (255) .  .* 
J.  B.Drake  (258).. 
J.  II.  Guthrie  (260) 


T>aT\t'Ti 

Thick- 

UCylu. 

ness. 

Feet. 

Ft.  in. 

282 

5 

200 

4 

126 

2     1 

155 

3 

UPPER    KITTANNING    COAL. 

The  horizon  of  the  Upper  Kittanning  coal  is  exposed  from  the  southern  boundary  of  the 
quadrangle  to  one-half  mile  south  of  Walkchalk,  where  it  goes  under  the  surface  and  con- 
tinues below  to  about  1  mile  south  of  Cowansville  station.  What  is  probably  its  blossom 
shows  in  the  road  west  of  North  Buffalo,  No.  209.  Still  farther  north.  No.  210,  the  seam 
makes  a  good  showing  and  has  an  apparent  thickness  of  2  feet.  Its  blossom  was  noted  on 
the  cast  bank  of  the  run  IJ  miles  northeast  of  McHaddon,  No.  211.  In  the  J.  B.  Drake 
well  (258)  it  was  penetrated  at  a  depth  of  112  feet,  and  is  2  feet  4  inches  thick.  At  the 
road  crossing  about  1  mile  south  of  Walkchalk,  No.  212,  the  scam  is  exposed  in  the  road 
near  creek  level,  and  is  1  foot  6  inches  thick.  The  v.o&\  seam  is  at  creek  level  one-half  mile 
south  of  Walkchalk,  No.  213,  where,  according  to  report,  it  was  once  stripped  from  the 
creek  bed.  It  is  next  noted  south  and  southeast  of  Cowansville  station,  at  No.  214,  where 
it  makes  a  good  showing  and  is  probably  over  2  feet  thick,  and  at  Nos.  215  and  216,  where 
only  fragments  were  noted.  It  was  apparently  in  the  vicinity  of  the  latter  point,  No.  216, 
that  Piatt  a  obtained  the  following  section  of  what  ho  regarded  as  Upper  Kittanning  coal: 

Upper  Kittanning  coal  at  A.  MilliJcen^s,  south  of  Coivansville  {PI.  VII j  60). 

•  Ft.  in. 

t        2      3 

<^«al ito    2      0 

Slate ito    1      3 

Call 3      4 

r      ~6    ~7 
tto    7      3 

o  Second  Oeol.  Sur\'cy  Pennsylvania,  Rept.  HS,  p.  267. 
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It  seems  posrible  that  in  this  case  Plait  mistook  the  Lower  Fraepoit  for  the  Upper  Ejt* 
tanning  coal,  since  the  above  section  is  much  like  that  of  the  Lower  Freeport  of  that  kioalify. 
North  of  Cowansville  post-office,  at  the  head  of  Qlade  Run,  in  southwestern  Washiagton 
Township,  No.  217,  there  is  an  old  <^>ening  in  what  is  probably  this 


lOWKIt  FBEEFOBT  GOAL. 

The  Lower  Vneport  is  an  important  coal  in  the  Qlade  Run  basin,  espedaDy  in  the  Tieimt  j 
of  Oowansville.  Near  the  mouth  of  the  run  little  is  known  of  the  coal.  About  oiie-half 
mile  north  of  North  Buffalo,  No.  218,  it  outcrops  in  the  road  and  appean  to  be  1  foot 
6  inches  thick.  Farther  north  it  makes  a  good  showing  in  the  road  on  the  right  bank  of 
the  stream,  No.  219,  and  a  littte  farther  upstream,  on  the  opposite  bank,  No.  220,  its 
presence  is  indicated  by  fragments.  In  the  W.  C.  Bamett  well  (200)  the  Lower  FVeeport 
coal  is  72  feet  deep  and  1  foot  9  inches  thick,  and  in  the  T.  H.  Allison  well  (211),  about  1  mile 
north  of  the  Bamett  well,  it  is  22  feet  deep  and  1  foot  6  inches  thick.  In  the  road  from 
Wedcit  to  McHaddon,  No.  221,  a  small  blossom  was  noted,  and  a  short  distance  south  of 
this  point.  No.  222,  the  coal  is  exposed  in  a  bluff  and  is  2  feet  thksk.  It  is  here  overiain 
by  26  feet  of  shale,  and  the  sandstone  so  prominent  at  Walkchalk  has  disappeared  from 
the  section.  In  southwestern  £ast  Franklin  Township  the  Lower  Fkeeport  coal  is  of  good 
thickness,  and  has  been  worked  to  a  considerable  extent.  It  is  woiked  on  the  Toy  farm, 
No.  223,  and  near  by  is  another  opening,  No.  224.  At  the  latter  opening  the  coal  is  2  feet 
6  inches  thick,  and  in  the  Toy  bank  it  shows  the  section  below: 

Lower  Freeport  cod  ai  Toy  bank,  East  Franklin  TawnMp,  No.  £69  (PI.  VII,  6S). 

Ft.  In. 

Coal  with  thin  partinga : 2     3 

Coal  with  ifaale  partings  up  to  one-half  inch.. 1 

In  the  Samuel  Gray  well  (191),  about  1  mile  northwest  of  McHaddon,  the  coal  is  reported 
160  feet  deep  and  5  feet  thick,  and  in  the  Thomas  Hays  No.  1  well  (253),  about  2  miles 
south  of  Walkchalk,  the  coal  is  95  feet  deep  and  3  feet  thick.  Northward  along  Glade  Run 
to  Walkchalk  the  Lower  Freeport  coal  has  been  opened  and  worked  to  a  considerable 
extent.  A  little  more  than  1  mile  south  of  Walkchalk  are  abandoned  openings,  Nob.  225 
to  226,  and  a  working  bank,  No.  227,  in  which  the  coal  was  reported  to  be  troubled  with 
rolls,  which  rendered  mining  difficult  and  expensive.  In  the  J.  B.  Drake  well  (258)  the 
coal  is  77  feet  deep  and  4  feet  thick,  and  in  the  W.  P.  Bowser  well  (259),  south  of  Walkchalk, 
it  is  257  feet  deep  and  3  feet  7  inches  thick.  At  Walkchalk  are  two  openings,  Nos.  228  and 
229.  At  No.  229  the  coal  is  4  feet  thick  (PI.  VII,  64),  and  immediately  overlain  by  the 
Butler  sandstone,  which  is  coarse  and  heavy  throughout  this  vicinity.  In  the  J.  A.  Patton 
well  (261),  about  2  miles  northwest  of  Walkchalk,  the  Lower  Freeport  is  reported  at  a 
depth  of  60  feet.  About  1  mile  to  the  southeast  and  east  of  Oowansville  station  the  coal 
shows  well.  At  No.  230  it  is  exposed  in  the  road,  and  is  apparently  3  to  4  feet  thick. 
At  No.  231  the  blossom  of  the  coal  was  seen,  and  in  the  railroad  cut  1}  miles  northeast  of 
the  station,  No.  232,  it  is  about  4  feet  thick.  At  the  Oowansville  Mining  Company's  mine, 
No.  233,  the  seam  is  4  feet  to  4  feet  6  inches  thick  (PI.  VII,  65).  Analysis  No.  17  of  the 
table  on  page  98  is  of  a  sample  from  this  mine.  The  scam  is  also  of  good  thickness  at  the 
east  portal  of  the  tunpel  southwest  of  Oowansville,  No.  234. 

UPPER   FREEPORT  COAL. 

The  Upper  Freeport  seam  is  present  and  generally  of  good  thickness  in  the  Glade 
Run  basin  except  in  the  vicinity  of  Oowansville,  where  it  is  thin.  Near  the  southern 
margin  of  the  quadrangle  are  two  openings,  Nos.  235  and  236.  No.  235  is  the  J.  6.  Bruner 
bank,  in  which  the  coal  has  the  following  aecUon*. 
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Upper  Freeport  coal  at  the  J.  S.  Bruner  hank,  No.  236 y  wuthwest  of  North  Buffalo. 


Coal.. 
Shale. 
Coal.. 


Ft.  in. 
1      4 
6 
1      6 


The  coal  at  this  bank  has  an  unusually  high  percentage  of  ash,  as  shown  hy  analysis  No.  21 
of  the  table  on  page  98.  One-half  mile  west  of  North  Buffalo  post-office,  No.  237,  is  an 
old  opening,  and  in  the  next  ravine,  one-half  mile  farther  .west,  in  the  Claypool  bank,  No. 
238,  the  following  section  was  measured: 

Upper  Freeport  coal  at  Claypool  hank,  went  of  North  Buffalo,  No.  2SS  (PL  VIII,  86). 

FL  in. 


Coal.. 
Shale. 
Coal.. 
Shale. 
Coal.. 


2 

3 

6 

1      6 

3      9 

On  Nicholson  Sun  the  coal  has  been  opened  at  many  points,  and  is  probably  of  good 
thickness.     Nos.  239  and  240  are  working  banks. 

In  the  vicinity  of  Sistersville  and  McHaddon  the  Upper  Freeport  coal  is  reported  in 
several  wells  as  follows: 

Upper  Freeport  coal  in  wells  in  Glade  Run  hasin. 


Name  of  wfiU. 


W.  A.  J»ck  (186) 

John  MiUer  No.  1  (186) 

8.  A.  McClelland  No.  2  (187) 
8.  A.  Mccnelland  No.  1  (189) 
J.  V.  Eaaley  (188) 


Name  of  well. 


W.  J.  Bowser  (193) 

Margaret  Zimmer  (194) 

Samuel  Gray  (191) 

David  R.  Bowser  No.  3  (204) . 


Depth. 


I  Thlck- 
'    ness. 


Feet. 

55 
125 
110 

80 


Feet. 


3 
3 
4 
3 


In  a  ravine  about  three-fourths  of  a  mile  north  of  North  Buffalo,  No.  241,  the  coal  is 
3  feet  thick,  underlain  by  a  good  bed  of  clay  and  by  its  limestone,  and  immediately 
overlain  by  20  feet  of  sandstone.  In  the  road  one-half  mile  to  the  cast,  No.  242,  is  an  old 
opening  in  the  midst  of  sandstone.  About  1  mile  northeast  of  North  Buffalo  the  coal  has 
been  opened  at  Reed's  bank,  No.  243.  It  was  not  seen  here,  but  is  closely  overlain  by  the 
Mahoning  sandstone,  which  is  very  coarse.  Just  across  the  run  east  of  Reed's  bank  the 
coal  was  found  3  feet  thick  in  a  diamond-drill  hole  (195)  on  the  McKee  farm  at  a  depth  of 
52  feet.  In  the  ravine  near  the  road  2  miles  north  of  North  Buffalo,  No.  244,  the  coal  is 
1  foot  8  inches  thick,  and  is  overlain  by  40  feet  of  coarse  Mahoning  sandstone.  A  mile  oast 
of  this  point,  the  coal  makes  a  good  showing  in  the  road  on  the  west  side  of  Glado  Run, 
No.  245,  and  has  been  opened  near  by.  On  the  cast  side  of  the  run,  No.  246,  is  an  old 
opening,  and  near  the  l>ottom  of  the  ravine  a  little  al)ove  the  latter  point,  No.  247,  the, 
following  section  was  measured  : 

Upper  Freeport  coal  in  ramne  east  of  Glade  Run,  No.  S47  {PI.  VIII,  87). 

Ft.  in. 


Dirty  coal . . 
Black  shale. 

Shale 

CaU 


1      6 
10 


58         KITTANNING    AND   RURAL    VALLEY   QUADRANGLES,  FA. 

On  the  west  side  of  the  run,  near  the  Freeport  pike,  is  an  old  opening,  No.  248,  and  one- 
half  mile  northwest,  No.  249,  is  a  working  bank  on  the  Sarah  Donze  farm,  at  which  the 
coal  is  4  feet  6  inches  thick  and  full  of  very  thin  partings  (PI.  VIII,  88).  Along  the  little 
run  in  the  Southwest  corner  of  East  Franklin  Township  are  a  number  of  old  openings, 
Nos.  250  to  252,  and  1  mile  above  this.  No.  253,  the  coal  has  been  opened  and  worked  to  a 
considerable  extent  near  creek  level.  It  goes  below  the  level  of  the  stream  at  this  point. 
All  around  the  head  of  tiiis  run  the  coal  is  closely  overlain  by  20  feet  or  more  of  Mahoning 
sandstone.  East  of  Glade  Run,  on  the  road  to  Weskit,  No.  254,  the  blossom  of  the  coal 
shows,  and  in  the  ravine  eastward  on  the  Coll  farm,  No.  255,  a  little  coal  is  reported  to 
have  been  dug.  Sandstone  also  overlies  the  coal  at  this  point.  On  the  road  crossing 
Glade  Run  directly  west  of  Weskit  the  coal  shows  on  both  sides,  Nos.  256  and  257.  At 
No.  270  the  scam  underlies  about  30  feet  of  coarse  sandstone,  and  at  No.  271  about  2  feet 
of  black  shale  were  seen,  carrying  streaks  of  coal  2  inches  in  thickness.  This  accords  with 
the  character  of  a  sea,m  as  reported  in  an  opening  in  the  next  ravine  to  the  west,  about 
one-half  mile  north  of  No.  257  and  1}  miles  south  of  Walkchalk.  At  this  opening,  No.  258, 
the  following  section  was  obtained : 

Vfyper  Freeport  coal  on  Glade  Run,  JJ  mile^  south  of  WaUcchaUc,  No.  258  {PL  VIII,  89), 

Ft.  in. 
Coal  and  shale  alternating  in  one-half  to  one-fourth  inch  layer? < 

Shale 6 

Coal I      6 


{ 


5 

to  6 


The  coal  also  makes  a  large  blossom  in  the  road,  No.  259,  near  the  bank  at  which  the 
the  above  section  was  obtained.  On  the  J.  B.  Drake  property,  on  the  east  side  of  Glade 
Run,  is  a  working  bank,  No.  260,  and  two  old  openings,  Nos.  261,  262.  In  a  diamond- 
drill  hole  on  this  farm  (258)  the  Upper  Freeport  coal  is  22  feet  deep  and  3  feet  4  inches 
thick.  In  the  W.  P.  Bowser  well  (259),  on  the  opposite  side  of  the  run  and  south  of  Walk- 
chalk,  the  Upper  Freopoit  coal  was  found  at  a  depth  of  210  feet,  and  the  seam  consists  of 
1  foot  4  inches  of  coal  and  slate.  The  foregoing  facts  would  indicate  that  the  seam  is 
irregular  in  thickness  in  this  vicinity,  and  is  liable  to  contain  so  much  shale  as  to  be  prac- 
tically worthless. 

On  the  road  running  northward  from  the  Drake  property,  No.  263,  the  coal  makes  a  good 
showinj^  underneath  heavy  sandstone.  Along  the  road  for  a  mile  east  of  Walkchalk  the 
coal  shows  at  several  points,  Nos.  264  to  2<i5,  and  is  overlain  by  flaggy  sandstone.  At 
No.  2()4  the  showing  is  larpo,  indicating  a  thickness  of  about  4  feet,  though  the  character 
of  tiie  seam  could  not  he  determined.  About  one-half  mile  north  of  Walkchalk  the  coal 
makes  a  good  showing  near  the  road  intersection,  No.  2<>6,  and  is  closel}'  overlain  by  a 
considerable  thickness  of  Mahoning  sandstone.  About  2  miles  northwest  of  Walkchalk 
the  coal  shows  in  the  road,  No.  2()7,  and  one-half  mile  l)eyond  is  a  bank,  No.  268,  at  which 
the  following  section  was  obtained: 

Up/HT  Freeport  coal  J  miles  northirfst  of  Wtilkrhalk,  No.  26S  {PL  VIII,  90). 

Ft.  in. 

Coal - 3 

Shale 1       4 

Coal I 

6      4 

Near  the  level  of  Glade  Hun,  about  Ih  miles  north  of  Walkchalk,  No.  269,  the  coal  has 
been  opened  and  is  re])()rted  .S  feet  thick.  It  probably  lies  just  above  creek  level  for  about 
1  mile  above  this  point  and  then  begins  to  rise  rapidly  toward  Cowansville.  It  shows  as 
an  ap[)arently  thin  bed  in  the  road,  No.  270.  and  again  on  the  top  of  the  hill  just  south  of 
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the  bridge  over  the  railroad  track  at  Cowansviile,  No.  271.  On  the  hill  south  of  Cowan»- 
villo  po6tK)ffice,  Nos.  272, 273,  it  also  shows  as  a  bed  apparently  1  foot  thick.  About  1  mile 
east  of  CowansviUe  station  its  blossom  was  seen  in  the  road,  No.  274.  About  2  miles  north- 
east of  CowansviUe  the  coal  makes  a  good  showing  near  the  crest  of  a  ridge,  No.  275. 

BBUSU  CREEK  COAL. 

The  Brush  Creek  coal  shows  at  a  number  of  points  in  the  Glade  Run  basin,  a  few  of 
which  are  here  indicated.  It  shows  in  the  road  as  a  black  shale  with  streaks  of  coal  al)out 
IJ  miles  slightly  northeast  of  North  Buffalo  post-office.  No.  276,  and  alx)ut  2  miles  farther 
north  along  the  same  road,  No.  277.  West  of  Wcskit  it  was  noted  at  two  points,  Nos. 
278,  279.  About  1  mile  east  of  Walkchalk,  No.  280,  it  Is  associated  with  black  shale  out- 
crops and  is  several  feet  thick.  It  shows  at  other  points  also,  but  enough  has  been  said  to 
enable  prospectors  to  identify  it,  so  that  they  may  not  be  misled  into  the  expenditure 
of  time  and  money  in  an  effort  to  develop  it,  for  it  is  everywhere  worthless. 

COALS  nr  ALLEOHEKY  BABIV  WEST  OF  THE  RIVEB. 

MERCER   COAL. 

What  may  be  the  Mercer  seam  is  exposed  in  the  bed  of  Limestone  Run  about  one-half 
mile  above  its  mouth.  No.  281,  where  from  1  to  2  feet  of  coal  was  seen.  The  same  coal 
outcrops  in  the  bank  opposite  East  Brady,  No.  282,  as  a  double  bed  in  the  midst  of  shale. 
It  is  of  no  value. 

BROOKVILLE   COAL. 

The  Brookville  coal  makes  a  good  showing  in  the  road  on  the  bluff  of  the  Allegheny  op]x>- 
site  Rimer,  No.  283,  but  is  not  known  to  the  writer  elsewhere  in  this  basin. 

CLARION    COAL. 

The  Clarion  coal  is  of  no  value  in  the  Allegheny  basin  so  far  as  known.  It  shows  at  the 
foot  of  the  bluff  just  north  of  Applowold,  No.  284,  where  the  following  section  was  obtained: 

Clarion  coal  at  AppUwoid,  No.  284  {PI-  >'/,  10). 

Ft.  in. 

Coal ; 1 

Shale 10 

Coal 8 

2     6 

Only  a  few  feet  away  the  lower  Ixjnch  has  disappeared  and  the  upper  bench  only,  under- 
lain by  3  feet  of  clay,  was  seen.  The  blossom  of  the  coal  was  seen  at  the  mouth  of  Lime- 
stone Run,  No.  285,  and  again  in  the  road  opposite  Rimer,  No.  286.  Piatt  o  reports  it  1 
foot  thick  in  the  ravine  of  Whiskey  Run  in  Bradys  Bend  Township. 

LOWER    KITTANNINO   COAL. 

The  Lower  Kittanning  is  the  most  important  seam  in  the  Allegheny  basin.  It  rises 
from  water  level  a  short  distance  below  Kittanning,  and  crops  out  at  road  level  at  Apple- 
wold,  where  there  arc  several  old  openings,  Nos.  287  to  291.  North  of  Applewold  it  has 
been  worked  in  the  bluff  at  Nos.  292,  293,  and  nearly  opposite  Ewing  are  three  openings, 
Nos.  294  to  297,  at  which  the  coal  is  3  feet  thick.  In  the  next  ravine.  No.  295,  one-half 
mile  to  the  north,  the  coal  is  opened  at  a  number  of  points  and  is  from  2  feet  6  inches  to  3 
feet  thick  (PI.  VI,  14).  In  the  second  ravine  below  the  mouth  of  Limestone  Run  the  coal 
is  reported  to  be  3  feet  thick,  but  the  exact  point  is  not  known  to  the  writer.  This  coal  is 
exposed  along  the  Buffalo,  Rochester  and  Pittsburg  Railroad  on  Limestone  Run  at  two 
points,  Nos.  296,  297,  within  1  mile  above  the  mouth.  At  No.  297  the  coal  is  over  2  feet 
thick.     The  coal  here  is  at  or  below  railroad  level,  but  the  railroad  Ls  apparently  mapped 
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50  feet  too  low,  for  the  coal  is  1,000  feet  above  the  sea.  In  the  A.  B.  Wyant  well  No.  1 
(270)  the  coal  is  4  feet  thick  and  190  feet  deep,  and  in  the  U.  E.  Zellifrow  well  (271)  it  is 
recorded  at  a  depth  of  175  feet.  The  coal  is  of  good  thickness  in  the  vicinity  of  Adrian, 
and  has  been  opened  at  several  points  both  north  and  south  of  that  place.  To  the  south 
are  two  old  openings,  Nos.  298,  299.  On  the  north  is  an  old  opening,  No.  300,  a  working 
bank,  No.  301,  and  an  old  pit.  No.  302.  At  No.  299  the  coal  is  4  feet  thick,  at  No.  301  it 
is  3  feet  8  inches  thick  (PI.  VI,  15),.and  at  No.  302  is  3  to  4  feet  thick. 

In  the  Creorge  McCracken  well  (272)  about  1  mile  northeast  of  Adrian  the  Lower  Kittan- 
ning  is  reported  4  feet  thick  at  a  depth  of  170  feet.  In  the  vicinity  of  Morrows  Corner  are 
a  number  of  old  openings,  Xas.  303  to  305.  At  the  Helm  bank,  about  1  mile  west  of  Mor- 
rows Comer,  No.  306,  the  scam  runs  from  3  feet  to  3  feet  6  inches  solid  coal  (PI.  VI,  16), 
and  three-fourths  of  a  mile  northwest  of  this  bank  is  another  old  opening.  No.  307.  About 
2  miles  west  of  the  last-named  point,  near  one  of  the  head  streams  of  Huling  Run  in  eastern 
Sugar  CVeek  Township,  the  coal  is  reported  4  feet  thick  in  the  S.  F.  Booher  well  No.  2 
(228)  at  a  depth  of  110  feet,  and  in  the  James  Crawford  well  (227)  it  is  reported  at  a  depth 
of  100  feet.  At  No.  308  a  good  blossom  was  seen,  underlain  by  clay,  that  probably  indi- 
cates the  pre-senco  of  the  Lower  Kittanning  seam. 

In  a  ravine  near  the  boundary  between  the  quadrangles,  three-fourths  of  a  mile  north 
of  the  river,  No.  309,  the  coal  is  worked  and  shows  the  following  section: 

.Lower  Kittanning  coal  three-foitrtha  of  a  mUe  north  of  the  river  near  qiuidrangle  boundary,  No.309 

(P/.  VI,  17). 

Ft.  In. 

Coal ; 1    10 

Coal  with  thin  partiligs 1 

Coal 1      8 

4      6 

In  the  Rural  Valley  quadrangle,  one-half  mile  east  of  the  boundary,  is  an  old  opening, 
No.  310,  just  above  tho  railroad  track.  About  1  mile  above  the  railroad  bridge  at  Mos- 
grove,  No.  311.  is  a  l)ank  in  which  the  coal  is  reported  4  feet  4  inches  thick,  but  in  another 
bank  close  to  this  tlje  coal  is  thinner.  The  scmni  in  this  localitv  is  overlain  bv  heavy  sand- 
stone  and  is  probably  somewhat  irregular  in  thickness.     The  coal  is  opened  in  a  ravine 

2  miles  farther  north,  No.  312.  and  in  the  next  ravine,  1^  miles  still  farther  north,  No.  313. 
West  of  Mahoning:;,  one-half  mile  north  of  the  la.st-named  point,  are  three  openings,  Nos. 
314  to  31(>.     At  the  lirst  of  these  the  s4>ction  Iwlow  is  measured: 

Ijvwer  Kittauniiuj  coal  iref<t  (f  the  rir^r  opj)osite  Mahoning,  No.  S35  {PI.  VI,  IS). 

Ft.  in. 

Bony  coal 6 

Coal 4    2 

1     S 

Tn  the  Myers  well  {2K^)  near  Krenchs  Corner  the  coal  is  235  feet  deep  and  4  feet  thick, 
and  in  the  Abraham  Chrisman  well  (2S7),  northciist  of  Frenchs  Corner,  it  is  2.30  feet  de<'p 
and  4  feet  thick. 

In  the  Kittannint^  (jiiadranjjle,  about  1  mil(^  north  of  Frenchs  ('orner,  is  the  Hooks  bank, 
No.  317.  at  whicli  the  coal  is  4  feet  4  inches  thick.  Near  by,  No.  318,  is  another  old  open- 
ing, and  one-fourth  mile  west,  No.  319,  is  another  l)ank  at  which  the  coal  is  3  feet  8  inches 
to  3  feet  10  inches  thick  (PI.  VI,  19).  On  the  river  blufT  about  1^  miles  l)elow  Rimer  are 
s<n(»ral  opcninjjs,  Nos.  320  to  322.     At  No.  322  the  coal  is  reported  to  run  from  2  feet  to 

3  feet  S  inches  in  thickness.  In  the  ravine,  about  three-fourths  mile  south  of  Peach  Hill, 
No.  3*23.  the  coal  has  been  worked  and  is  reported  4  feet  thick,  and  on  the  road  from  Peach 
Hill  down  the  river  blulT  opposite  Kimer  is  an  old  pit,  No.  324,  at  which  the  coal  is  also 
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reported  4  feet  thick.  Piatt  a  states  that  the  coal  is  4  feet  thick  in  the  vicinity  of  Shcr- 
rett.  There  is  a  working  bank  in  the  ravine  northeast  of  Sherrett,  No.  325,  an  old  working 
just  to  the  north,  No.  326,  and  on  the  edge  of  Sugar  Creek  Township,  2  miles  northwest  of 
Sherrett,  No.  327,  is  another  old  pit.  On  the  river  bluff  2  miles  south  of  Wattersonville 
is  a  mine,  No.  328.  In  the  ravine  of  Huling  Run,  about  1  mile  southwest  of  Watterson- 
ville, No.  329,  and  in  the  ravine  of  Snyders  Run,  about  1^  miles  above  its  mouth,  No.  330, 
are  old  openings.  South  of  the  river,  about  1  mile  above  Phillipston,  is  the  Keystone 
mine,  at  which  the  Lower  Kittanning  seam  is  from  3  feet  6  inches  to  4  feet  thick.  In  the 
ravine  of  Harts  Run  the  coal  shows  at  Lacys  Store,  No.  331,  and  at  a  number  of  points 
below,  Nos.  332  to  334,  it  has  been  worked  to  some  extent.  On  Holder  Run  the  coal  has 
been  opened  one-half  mile  above  its  mouth,  No.  335.  On  Sugar  Creek,  in  the  vicinity  of 
Kaylor,  the  Great  Lakes  Coal  Company  is  opening  four  mines  in  this  scam — the  Snow  Hill, 
Pine  Run,  Braneman,  and  Kaylor  mines,  the  latter  being  a  slope.  The  coal  in  this  locality 
runs  about  4  feet  thick,  as  shown  in  the  natural  exposure  at  creek  level  just  east  of  Kaylor, 
No.  336.  The  coal  is  reported  in  the  Amos  Steele  well  (245)  and  the  Kepple  well  (246) 
south  of  Kaylor.  In  the  former  it  is  4  feet  thick  at  a  depth  of  320  feet,  and  in  the  latter 
3i  feet  thick  at  a  depth  of  310  feet.  On  Pine  Run,  about  2  miles  above  the  mouth,  is  an 
old  pit,  No.  337,  and  on  Cove  Run  is  another  near  the  northern  edge  of  the  quadrangle. 
No.  338.  North  of  the  river,  east  of  East  Brady,  No.  339,  is  another  old  working,  while 
still  farther  east,  No.  340,  is  a  working  bank  in  which  the  seam  is  2  feet  7  inches  thick  (PI. 
VI,  20). 

The  preceding  description  shows  that  the  Lower  Kittanning  coal  is  under  nearly  the 
whole  surface  of  this  basin,  and  is  of  minable  thickness  throughout.  It  is  regretted  that 
nothing  can  be  said  here  of  the  quality  of  the  coal,  but  there  is  no  reason  to  doubt  that  it 
is  as  good  as  the  average  Allegheny  coal  for  steaming  and  fuel  purposes. 

MIDDLE   KriTANNINO   CX>AL. 

The  Middle  Kittanning  coal  seems  to  be  of  possible  value  only  in  portions  of  Washington 
township.  In  the  bluff  north  of  Applewold,  Nos.  341  and  342,  it  is  exposed  and  is  1  foot  3 
inches  thick  (PI.  VII,  43).  This  probably  is  fairly  representative  of  the  character  of  the 
seam  throughout  most  of  the  area  of  the  quadrangles.  North  of  the  mouth  of  Limestone 
Run,  near  the  boimdaiy,  Nos.  343,  344,  its  blossom  was  noted,  and  along  the  Buffalo, 
Rochester  and  Pittsburg  Railroad  in  the  valley  of  Limestone  Run  the  coal  is  exposed  as  a 
thin  seam  at  two  points,  Nos.  345,  346.  One-half  -mile  south  of  Adrian,  No.  347,  is  an 
old  opening  in  this  coal,  and  the  same  distance  southwest  of  Adrian  is  another  old  opening. 
No.  348,  and  an  exposure  in  the  road,  No.  349,  where  the  coal  shows  about  2  feet  thick. 
About  1  mile  southeast  of  Morrows  Comer,  Nos.  450,  451,  are  two  old  pits  apparently 
in  this  coal,  but  there  is  a  possibility  of  mistake  in  the  identification  of  the  coal  seams 
in  this  locality  and  that  the  coal  at  the  points  given  above  is  Lower  instead  of  Middle 
Eattanning. 

In  the  William  Johns  well  (285),  north  of  Frenchs  Comer,  what  appears  to  be  the  Middle 
Kittanning  seam  is  reported  4  feet  thick  at  a  depth  of  166  feet.  Near  the  head  of  Lime- 
stone Run,  No.  452,  coal  fragments  were  noted,  and  one-half  mile  west  is  an  old  opening 
across  the  ravine  north  of  the  road.  No.  453.  This  seam  is  probably  to  l)e  regarded  as 
Middle  Kittanning.  North  of  Morrows  Comer  the  blossom  of  this  coal  was  noted  at  several 
points,  Nos.  354  to  356.  In  the  vicinity  of  Sherrett  the  coal  has  been  opened  at  a  number 
of  places.  From  one-half  mile  to  1  mile  south  of  that  place  are  three  old  openings,  Nos. 
357  to  350.  At  No.  359  the  coal  is  reported  3  to  4  feet  thick.  Nearer  Sherrett  it  makes  a 
good  showing  in  the  road.  No.  360.  One-half  mile  southeast  of  that  place.  No.  361,  is  an 
old  opening,  and  three-fourths  of  a  mile  southwest,  No.  362,  are  two  old  openings.  About 
1  mile  still  farther  west  in  eastem  Sugar  Creek  Township,  No.  363,  fragments  of  coal  prob- 
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ably  indioafte  the^  preeoDoe  of  tiiis  seun.    Aloi^  the  roed  on  the  riTer  blnff  hekm  Beadi 
Hill,  No.  364,  the  loUowiiig  section  of  what  appears  to  be  this  coal  was  obtained:  - 


Middle  KiUannmff  eod  near  Peack  HiU,  No,  S64  (PI  VII,  U)^ 


COBl. 


\to4 


Ft.  In. 

e 


Slate 1    e 

Coal 1    6 


/     6    6 
\to  7 


Still  farther  north  along  this  ridge,  1)  miles  south  of  Wattersonville,  No.  965,  what  is 
regarded  as  this  seam  is  mined  and  shows  the  foQowing  section: 

Middle  Kiikmning  coal  near  WaUereonmOef  No,  S66  (PI,  VII,  J^, 

/  Ft.  in. 

^  CoaL 3     3 

Hard  block  coal 1     6 

4     9 

On  Harts  Run,  just  east  of  Lacys  Store,  No.  366,  a  seam  5  feet  2  inches  thick  is  eiqMsed 
and  is  apparently  Middle  Eittanning.  In  the  Amos  Steele  well  (245),  south  of  Kayk»r, 
what  appears  to  be  this  coal  is  recotxied  5  feet  thick  at  a  depth  of  280  feet. 

UPPER  KITTANNINO  GOAL. 

The  Upper  Eittanning  coal  is  a  mere  thread  at  the  base  of  the  Freeport  sandstone  on  the 
road  up  the  bluff  at  Weskit,  No.  367,  but  in  the  rarine  just  to  the  west  of  Weakit,  No.  368, 
it  makes  a  good  showing.  In  the  road  up  the  ravine  west  of  the  river  opposite  Ewing,  No. 
369,  the  coal  is  reported  1  foot  6  inches  thick,  and  near  the  head  of  the  ravine  west  of  the 
river  three-fourths  mile  above  Ewing,  No.  370,  what  is  probably  this  coal  makes  a  large 
showing.  One  mile  southeast  of  Adrian  are  two  old  pits  in  this  coal,  Nos.  371  and  372. 
One-half  mile  north  of  Adrian  the  coal  shows  in  the  road,  No.  373,  and  one  mile  northeast 
of  the  last-named  point,  No.  374,  it  is  exposed  to  a  thickness  of  2  feet.  One-half  mile  north 
of  Frenchs  Comer  the  Upper  Kittanning  coal  shows  in  the  run,  No.  375,  and  near  by,  No. 
376,  is  an  old  pit,  where  it  is  reported  3  to  4  feet  thick.  About  2  miles  northeast  of  Frenchs 
Comer,  in  the  Rural  Valley  quadrangle,  what  is  probabl}'  this  coal  makes  a  small  showing  in 
the  road,  No.  377.  In  the  Miller  Bowser  well  (284)  and  in  the  Myers  well  (283)  this  coal  is 
reported.  In  the  former  it  is  5  feet  thick  at  a  depth  of  240  feet,  and  in  the  latter  3  feet  at  a 
depth  of  140  feet. 

Near  the  hilltop,  about  li  miles  northeast  of  Morrows  Comer,  No.  370,  the  Upper  Kit- 
tanning  coal  is  now  worked  and  Is  reported  4  to  5  feet  thick.  Near  the  road  on  the  river 
bluff  below  Peach  Hill,  No.  379,  the  coal  has  been  opened  and  is  reported  4  feet  thick,  but 
irregular  and  soon  thinning  to  nothing.  About  one-half  mile  southwest  of  Peach  Hill  No. 
380,  are  two  old  openings,  and  three-fourths  of  a  mile  farther  west  are  others,  Nos.  381, 382. 
At  No.  381  the  following  section  is  reported : 

Vji-per  Kittanning  coal  south  ofSherrett,  No.  381  {PI.  VII,  51). 

Fwt. 

Coal 4  to  6 

Shale 1 

Coal 2 

7to9 
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At  No.  382  the  coal  is  reported  7  feet  thick  with  1  foot  of  shale  in  the  middle.  In  this 
locality  Piatt  a  reports  the  following  section: 

Ujyper  Kittanning  coal  south  ofShtnett  {PL  VII y  62). 

Ft.  in. 

Coal 3     2 

Shale I     3 

Coal 6 

4    11 

Along  the  road  cast  of  Sherrett  are  two  old  openings,  Nos.  383,  384.  Ahout  three- 
fourths  of  a  mile  west  of  Sherrett,  No.  385,  and  on  Snyders  Run,  about  3  miles  above  its 
mouth,  No.  386,  are  other  old  openings  in  this  same  coal.  The  Ganncr  mine  at  Somerville, 
No.  387,  is  noted  in  the  region  for  the  great  thickness  attained  by  the  Upper  Kittanning 
seam.     Piatt  ^  (H5,  p.  222)  published  the  following  section  measured  at  this  mine: 

Upper  Kittanning  coal,  Qanner  mine,  SomervUh,  No.  387  {PI.  VII,  68). 

Feet. 

Bituminous  coal 2to   5 

Cannel  slate Oto   7 

2  to  12 
Piatt *>  says  of  the  seam  here  and  in  the  region  generally: 

The  Kittanning  Upper  coal  seam  occurs  almost  directly  imdomoath  the  Freeport  sandstone.  Ten 
Inches  thick  along  the  riverfront,  it  receives  a  rider  of  cannel  slate  in  the  ra\'lne  cf  Holder  Run,  becoming 
upward  of  12  feet  thick.  The  bed  generally  is  obscure.  The  cannel  slate  exists  only  in  irregular  depres- 
sions or  concavities,  similar  to  those  already  described  in  connection  with  the  same  Kittanning  Tapper 
BC^m  at  Bostonia  on  the  Redbank  and  at  Mrs.  Thompson's  on  the  Little  Mudlick.  Out  of  the  depres- 
sions the  bed  is  sometimes  scarcely  more  than  a  streak  in  the  rocks.  A  good  exhibition  cf  its  cannel- 
slate  feature  may  be  had  at  the  Ganner  mine  in  the  ravine  of  Holder  Run,  at  which  place  the  bed  is  2 
feet  thick  at  the  outcrop,  increasing  within  a  short  distance  to  5  feet,  all  bituminous  coal  of  a  fairly  good 
quality.  The  floor  of  the  seam  then  rapidly  descends  at  an  angle  of  10**  to  a  depth  of  7  feet,  the  roof 
meanwhile  remaining  horizontal.  The  interval  between  is  gradually  occupied  by  mass  of  impure  cannel 
slate  cf  a  dull  luster  and  having  a  conchoidal  fracture.  The  bed  being  l>elow  the  water  level  of  the  run, 
diflSculty  is  encountered  in  draining  the  mine,  which  fact  has  put  a  stop  to  the  developments  in  that 
direction,  leaving  the  limits  cf  the  cannel-slate  deposit  a  matter  of  conjecture.  The  "cannel,''  how- 
ever, is  of  no  value,;being  much  too  impure  even  fordomestic  purposes.  The  over-  and  underlying  strata 
are  so  well  exposed  on  the  Ganner  property  that  the  geological  horizon  of  the  cannel-slate  deposit  can 
there  be  satisfactorily  determined. 

It  is  evident  that  the  thickness  reached  in  the  Ganner  mine  is  not  persistant  over  any 
great  area,  ainc^  it  does  not  show  in  outcrop  in  the  bluff  one-fourth  mile  below  the 
mine,  where  the  rocks  are  well  exposed.  In  the  Kepple  well  (246),  south  of  Kaylor,  this 
coal  is  reported  2  feet  thick  at  a  depth  of  235  feet.  Just  north  of  Kaylor  is  a  working 
bank,  No.  388,  and  about  1  mile  northeast,  No.  389,  is  an  abandoned  working. 

LOWER  FREEPORT   COAL. 

The  Lower  Freeport  coal  is  not  much  known  south  of  Weskit  in  this  basin.  Along  tlic 
Toad  one-half  mile  south  of  Weskit,  No.  360,  its  blossom  was  observed,  as  also  in  the  road 
one-half  mile  to  the  west  of  that  place,  No.  391.  At  Weskit,  No.  392,  and  a  little  farther 
north.  No.  393,  its  blossom  was  noted,  and  at  tiie  latter  place  it  makes  a  good  showing. 
About  1}  miles  northwest  of  Wtiskit,  No.  394,  is  an  old  opening,  and  in  the  road  one-fourth 
mile  east  of  the  latter  point.  No.  395,  the  coal  makes  a  good  showing  and  is  probably  3 
feet  or  more  thick.  No  further  traces  of  this  coal  were  seen  along  the  river  north  of  this 
point.  On  the  hill  south  of  Adrian  its  blossom  was  not^d  in  the  road.  No.  396.  Al>out 
1  mile  east  of  Adrian,  No.  397,  and  about  1  mile  west  of  Frcnchs  Comer,  No.  398,  it  also 
makes  a  good  showing.  In  the  William  Johns  well  (285)  north  of  Frenchs  Comer  what 
appears  to  be  this  coal  3  feet  thick  is  noted  at  the  depth  of  75  feet,  and  in  the  Abraham 
Chrisman  well  (287)  to  the  northeast  it  is  also  reported  3  feet  thick  at  the  depth  of  60 
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feet.  At  Peach  Hill,  No.  399,  the  coal  makes  a  good  showing  and  a  thickness  of  about  3 
feet  is  indicated.  About  2  miles  west  of  Sherrett  it  shows  near  the  crest  of  a  ridge  crossed 
by  the  highway,  No.  400,  and  also  about  one-half  mile  to  the  north,  No.  401.  At  No.  400 
it  is  apparently  1  to  2  feet  thick.  The  blossom  of  what  seems  to  be  this  coal  was  seen 
about  1  mile  southeast  of  Lacys  Store,  No.  402.  On  the  whole,  the  Lower  Freeport  ooal 
does  not  promise  much  in  this  area. 

UPPER   FREEPORT   COAL. 

The  Upper  Freeport  seam  is  of  good  thickness  over  most  of  the  areas  underlain  by  it 
in  this  basin.  In  the  river  bluff  opposite  Ford  City  the  coal  appears  to  be  pinched  out, 
at  least  locally,  as  shown  by  the  fact  that  at  one  point  on  its  outcrop,  No.  403,  it  is  only 
about  6  inches  thick.  Near  the  road  2  miles  to  the  north,  across  the  river  from  Manor- 
villc,  No.  404,  it  is  thicker  and  overlain  by  the  Mahoning  sandstone.  Below  is  a  section 
measured  at  this  point: 

Upper  Freeport  coal  opposite  ManorviUe,  No.  404  (PL  VIII ,  91). 

Ft.  in. 

Shaly  coal 1  3 

Coal 6 

Clay  .^ » : 2 

Slaty  coal 6 

Coal 2  6 

4    11 

One-half  mile  west  of  Weskit  the  blossom  of  the  coal  was  seen  in  the  road.  No.  405, 
and  one-half  mile  northwest  of  this  point  it  was  recorded  in  the  Blair  well  (257)  90  feet 
below  the  surface.  Just  north  of  Weskit  it  makes  a  blossom  in  the  road,  No.  406,  and 
about  1  mile  farther  north  it  shows  at  points,  Nos.  407,  408.  About  2  miles  northwest 
of  Ewing  are  two  old  pits,  Nos.  409,  410.  Along  the  road  south  of  Adrian  the  coal  is 
known  at  several  points.  Near  the  head  of  the  first  ravine  west  of  Limestone  Run,  No. 
411,  is  an  old  Imnk,  and  in  the  next  ravine  to  tlie  nortli,  No.  412,  is  another.  The  bW 
som  of  the  eoal  was  noted  on  the  north  side  of  this  ravine,  No.  413,  and  over  the  ridge 
beyond,  three-fourths  of  a  mile  south  of  Adrian,  is  another  old  opening,  No.  414.  About 
1  mile  southwest  of  Adrian,  No.  4ir>,  is  an  old  bank,  and  to  the  north  the  blo-ssom  was 
observed  at  three  points,  Nos.  416,  417,  41S.  One  mile  north  of  the  mouth  of  Limestone 
Run,  No.  419,  the  coal  makes  a  pood  showing  in  the  road,  and  in  {he  ravine  one-half  mile 
northeast.  No.  420,  is  an  old  pit.  Just  across  the  boimdarA'  in  the  Rural  Valley  quad- 
rangle, about  three-fourths  of  a  mile  west  of  West  Mosgrove,  No.  421,  is  a  bank  at  which 
the  following  section  was  measured: 

Upper  Freeport  coal  ic^st  of  West  Mosgrove,  No.  Jf2l  {PL  VIII,  92). 

Ft.  in. 

Coal,  throe  thin  partings 9 

Coal 3 

3      9 

On  the  hill  about  one-third  of  a  mile  northwest  of  the  railroad  bridge  at  Mosgrove  is 
an  old  opening,  No.  422.  One-half  mile  south  of  Frenchs  Corner,  No.  423,  is  another, 
and  on  the  ridge  nearly  opposite  Templet  on.  No.  421,  is  another,  at  which  tlie  coal  is 
reported  about  2  feet  thick  and  poor.  It  is  reported  generally  poor  to  the  northeast  of 
Frenchs  Corner.  In  the  James  Toy  well  (273),  southwest  of  Frenchs  Comer,  the  coal  was 
penetrated  at  the  depth  of  110  feet  and  is  4  feet  thick.  On  a  knob  one-half  mile  south 
of  Peach  Hill,  No.  425,  is  an  opening  at  which  the  seam  is  5  feet  thick,  with  many  thin 
partings  of  shale  (PI.  Vlll,  93). 

At  Peach  Hill  the  coal  makes  a  good  .'^bowing  on  both  sides  of  the  ridge,  No. ^426.  About 
onc-liHlf  /uile  northeast  of  SlievveU  Uw^  covil  \s  i'X^u^sed  near  the  top  of  a  knob,  No.  427. 
67/7/  farther  north  uhmg  the  ridge  Nvei=.l  ol  \W  V\N'e.\  \s  ^x\  v>\«\  «^\>vj\\vcv^,^q.  *Q&,^csA^'^§>r^ 
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blossom,  No.  429.  On  a  knob  crossed  by  the  Washington-Sugar  Creek  boundary,  2}  miles 
north  of  Cowansville,  is  a  small  area  of  the  seam  which  has  been  opened  at  No.  4t'K).  On 
the  Crawford  farm,  1  mile  west  of  Sherrett,  Piatt  a  obtained  the  following  section: 

Upper  Freeport  coal  on  Crawford  f ami  1  mile  west  of  Sherrett  {PL  VIU^  94). 

Ft.  in. 

Coal 2      1 

Shale 2 

Coal 1      fi 

3     9 
The  exact  location  of  this  bank  can  not  be  determined. 

About  1}  miles  west  of  Sherrett,  No.  431,  the  blossom  of  the  coal  was  seen,  and  on  the 
knob  about  2  miles  west  of  Sherrett  the  coal  was  noted  at  four  points,  Nos.  432  to  435. 
At  No.  435  is  an  old  pit  at  which  the  coal  is  reported  4  feet  2  inches  thick.  About  1  mile 
south  of  the  mouth  of  Snyders  Run,  No.  436,  a  good  blossom  of  the  Upper  Freeport  coal 
was  seen  in  the  road.  Within  1  mile  northeast  of  Browns  Crossroads  is  an  old  pit,  No. 
437,  at  which  the  coal  is  reported  4  feet  thick.  Just  south  of  the  ridge  from  the  last- 
named  point.  No.  438,  a  blossom  was  seen  in  the  road,  and  there  is  another  old  opening. 
No.  439,  one-half  mile  to  the  west.  A  little  over  a  mile  to  the  northeast  of  Adams  the 
coal  was  observed  at  three  points,  Nos.  440  to  442.  At  the  first  and  last  of  these  points 
the  blossom  was  noted  and  at  the  other  is  an  old  pit.  About  1  mile  southeast  of  Lacys 
Store,  Nq.  443,  the  coal  makes  a  large  blossom,  and  about  one-half  mile  west  of  this  point, 
No.  444,  about  1  foot  6  inches  of  coal  was  observed.  Near  the  road  one-half  mile  south- 
east of  Lacys  Store,  No.  445,  is  an  old  pit,  and  1  mile  to  the  east  near  the  Keystone  mine 
the  blossom  of  the  Upper  Freeport  coal  was  observed  in  the  road.  No.  446.  On  the  knob 
at  the  apex  of  the  river  bend  at  East  Brady,  No.  447,  the  coal  has  been  worked  in  con- 
nection with  its  underlying  iron  ore.  About  a  mile  to  the  west,  on  the  hill  west  of  Holder 
Run,  No.  448,  is  an  old  opening.  The  following  section  published  by  Piatt  <>  was  obtained 
somewhere  in  this  general  region,  but  the  exact  location  is  unknown: 

Upper  FreepoH  coal  at  Bradys  Bend  (PI  VllI,  96). 

Ft.  in. 

Coal 1 

Fire  clay  and  roof  slate | 

Coal 2     4 

Slate 3 

Coal I    10 

Shale 2     6 

Coal 4 


{ 


9     3 
to9      9 


Just  west  of  Somerville  are  two  old  pits,  Nos.  440,  450.  To  the  south  and  southeast 
of  Kay  lor  are  the  Bamhart  and  Reese  mines  in  the  Upper  Freeport  coal.  In  the  Amos 
Steele  well  (245)  and  the  Kepple  well  (246)  in  this  vicinity,  the  coal  is  recorded  at  a  depth 
of  100  feet,  being  in  the  former  5  feet  and  in  the  latter  3  feet  thick.  To  the  west  the  blo-s- 
som  of  the  coal  was  seen  about  1  mile  southwest  of  Kaylor,  No.  451,  and  one-half  mile 
cast  of  Kepples  Comers,  No.  452,  is  an  old  opening.  Near  the  northern  margin  of  this 
quadrangle,  northwest  of  Kaylor,  is  an  old  opening,  No.  453.  About  1  mile  east  of  Kams 
are  three  old  openings,  Nos.  454  to  456.  About  1  mile  south  of  Kams  is  the  Enterprise 
mine,  in  which  the  coal  is  4  feet  to  4  feet  6  inches  thick  (PI.  Vlll,  96).  Just  southwest  of 
this  mine.  No.  457,  is  an  old  opening  at  which  the  coal  is  said  to  be  3  feet  thick.  About 
li  miles  southwest  of  Kams  are  two  old  pits,  Nos.  458,  459,  and  near  by,  No.  460,  the 
coal  makes  a  good  showing  in  the  road.  About  one-half  mile  southwest  of  Kams  are 
two  old  mines.  No.  461.  To  the  northwest  of  Kams  are  several  old  openings,  Nos.  462 
to  463,  and  one  working  bank,  No.  464. 


a  Second  Oeol.  Survey  PejuiayJvanla,  Rcpt.  H5,  p.  Wft.  ^  ^^-  «i>Xm'^*^'^'^' 
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BI^SB  GRSBK  ipOAL. 

The  Bru^  Creek  ooal  is  exposed  at  Ufa  road  ioteraection  one-half  mile  south  df  Fnoofai 
Comer,  No.  465,  and  appears  to  be  over  1  foot  thick.  It  also  makes  a  small  blossom  in 
the  road  one-half  mile  north  of  Frenohs  Comer,  No.  466,  and  about  1  nuk  northesst  of 
that  place,  No.  467. 

GOAXS  XV  AUXaBSVT  BASIV  BABT  OF  IBB  SIVSft. 

None  of  the  coals  below  the  Lower  Kittanning  coal  are  of  any  vahie  in  this  teoitocy, 
but  a  few  points  are  indicated  where  they  Were  obserred. 

FOCX>llO  OQALS. 

Two  or  three  thin  seams  of  impure  coal  outcrop  in  the  Pooono  formation  in  the  river 
bluff  above  Mahoning,  No.  468.  N<me  of  them  exceeds  1  foot  in  thickness.  These  cosk 
also  show  along  the  incline  of  the  Riverriew  mine  north  of  Cosmos  at  80  to  100  feet  abore 
the  Allegheny  Valley  Railroad. 

MmtfllW  CXItALS. 

What  may  be  Mercer  coal  is  reported  in  the  Thomas  Smith  wdl  near  Ford  C^^  (900) 
and  in  the  George  Aye  well  (902).  In  the  former  it  is  recorded  3  feet  thick  at  the  depth 
of  380  feet,  and  in  tbe  latter  7  feet  thick  at  470  feet.  The  thin  streaks  and  podDsts  «f 
cos!  occurring  at  the  base  of  a  heavy  sandstone  along  the  road  on  the  bhiil  between  Tem- 
pleton  and  .Mahoning,  No.  460,  are  referred  to  this  group,  and  so  also  are  two  seams  8 
and  12  inches  thick  at  227  and  235  feet  above  the  railroad  in  the  section  along  the  indine 
at  tiie.Riverview  mine,  and  a  thin  cos!  or  coaly  Aale  on  tiie  bench  southeast  of  .Bedbank 
station,  No.  470. 

BBOOKVUXX  GOAL. 

What  is  probably  \.he  Brookville  coal  crops  out  in  the  river  bluff  between  Templeton 
and  Mahoning,  about  200  feet  above  the  railroad  track,  No.  471.  It  is  apparenUy  2  to 
3  feet  thick. 

GLARION    OOAL. 

Tlio  Clarion  coal  is  revealed  as  a  thin  seam  6  inches  to  1  foot  thick  in  connection  with 
the  clay  workings  at  Wickboro,  Ewing,  and  Cowanshannock  station,  and  at  Templeton. 
It  i«  of  no  value. 

LOWER   XnTANNING   OOAL. 

The  Lower  Kittanning  coal  is  apparently  over  200  feet  below  the  surface  and  3  to  5 
feet  thick  in  the  southeast  comer  of  the  Kittanning  quadrangle,  as  shown  in  the  following 
records  of  deep  wells  in  the  vicinity  of  Ford  City: 

Lower  Kittanning  coal  in  weds  near  Ford  City. 

Name  of  well.  Depth.   ™i?" 

ness. 


Logan  well  (291) 

John  Ilellman  well  (293) 

Montgomery  No.  2  well  (299) 
Jacob  Hobaugh  No.  1  (.%5) . . 


The  coal  rises  from  water  level  just  below  Kittanning  and  is  revealed  in  the  quarries  of 
the  Kittanning  Clay  Manufacturing  Company  about  75  feet  above  the  river,  at  which  point 
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it  is  3  feet  6  inches  thick  (PI.  VI,  21).     At  the  old  Reynolds  quarries,  the  location  of  which 
is  unknown  to  the  writer,  Piatt  a  obtained  the  section  given  below: 

Lower  KiUanning  coal,  Reynolds  quarries ,  Kittanning  {PL  VI,  22). 

Ft.  In. 

Coal 10 

Bony  co«J 2 

Coal » 1  4 

Parting  (chiefly  pyritc) 1 

Coal ^ 1  4 

Bony  coal 4 

4      I 

Piatt  describes  the  coal  as  of  indifferent  quality,  as  indeed  the  presence  of  pyrite  (the 
source  of  sulphur)  and  bone  would  indicate. 

At  Kittanning  is  the  McNees  &  Painter  mine  of  the  Kittanning  Clay  Manufacturing 
Company,  at  which  the  coal  is  largely  mined  for  use  at  the  present  time.  Analysis  No.  4 
(p.  98)  is  of  a  sample  from  this  mine.  On  the  hill  east  of  Wickboro,  No.  472,  the  coal  is 
3  feet  6  inches  thick  at  a  working  bank;  1  mile  farther  north  are  old  mines,  No.  473,  at 
which  the  coal  is  4  feet  4  inches  thick.  Just  south  of  the  mouth  of  the  Cowanshannock, 
No.  474,  the  seam  is  now  mined  and  is  4  feet  thick  (PI.  VI,  23),  and  across  the  creek  to  the 
north  is  an  old  opening,  No.  475,  and  a  mine,  No.  476.  See  analysis  No.  5  (p.  96)  for  the 
composition  of  the  coal  at  this  bank. 

On  Hays  Run,  about  1  mile  above  the  mouth.  No.  477,  the  coal  is  exposed  at  water  level 
and  is  overlain  by  a  heavy  sandstone.     It  shows  the  following  section : 

Lower  Kittanning  coal  on  Hays  Run,  No.  477  (PI.  VI,  24)- 

Feet. 

Sandstone  with  thin  layers  and  pockets  of  coal 1 

Coal 2  to  3 

3  to  4 

Near  the  river,  about  2  miles  above  Mosgrove,  No.  478,  is  an  old  opening  beneath  a  heavy 
sandstone,  at  which  the  coal  is  3  feet  6  inches  thick  (PL  VI,  25).  Two  miles  below  Tem- 
pleton.  No.  479,  there  is  an  abandoned  mine  at  which  the  coal  is  4  feet  thick,  but  reported 
to  be  largely  a  cannel  shale.  In  the  ravine  to  the  east  of  Templeton,  No.  480,  the  following 
section  was  measured  by  the  writer  at  a  working  bank: 

Lower  Kittanning  coal  near  TempUion,  No.  480  (PI.  VI,  26). 

Ft.  in. 

Coal 2 

Parting,  very  thin. 

Coal 2 

Parting,  very  thin. 

Coal 5 

Parting. 

Coal 9 

Parting  (shale) -{to 


jtj, 


Coal 6 

Parting. 

Coal 2 

Parting. 

Coal 2 


{to 


2      Ah 
2      5 


Piatt  &  reports  this  c-oal  1  foot  6  inches  thick  in  Templeton  ravine,  which  is  probably  the 
ravine  in  which  the  above  measurement  was  obtained.     In  the  region  overlooking  the  river 

a890ond  Oeol.  Survey  Pennsylvania,  Rept.  H5,  p.  250.  »  Op.  cit.,  p.  234. 
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along  the  bend  above  Mahoning  the  coal  was  observed  at  the  points  described  below: 
North  of  Mahoning  is  the  opening  of  an  old  mine,  No.  481;  three-fourths  of  a  niile  farther 
north  is  a  bank,  No.  482;  at  Nos.  483  and  484  the  coal  outcrops  in  the  road;  and  at  No.  485 
are  two  old  banks.  North  and  east  of  Rimer  the  coal  has  been  extensively  worked  at 
country  banks.  The  positions  of  the  old  openings  are  indicated  by  Nos.  486  to  494.  At 
No.  486  is  a  well-timbered  old  opening  that  would  indicate  a  mine  of  some  proportions. 
About  1)  miles  north  of  Cosmos  there  is  a  bank,  No.  495,  and  near  by.  No.  496,  the  coal 
makes  a  good  showing  in  the  road.  At  the  Riverview  mine,  1}  miles  north  of  Cosmos,  the 
coal  is  3  feet  thick.  In  the  ravine  to  the  east,  No.  497,  is  another  opening,  and  1  mile 
farther  east.  No.  498,  there  is  a  working  bank.  North  of  the  Riverview  mine  are  a  number 
of  openings,  Nos.  499  to  501,  and  a  little  north  of  the  last  is  a  working  bank.  No.  502.  The 
coal  runs  from  3  to  4  feet  in  thickness  in  this  region.  On  the  point  of  the  spur  at  Redbank, 
No.  503,  is  an  old  mine,  and  in  the  ravine  to  the  north,  No.  504,  is  an  old  pit.  In  the 
Monarch  mine  on  the  river  bluff  H  miles  above  Redbank  the  seam  is  3  feet  to  3  feet  6 
inches  thick  (PI.  VI,  27). 

One  and  on&-half  miles  west  of  the  Monarch  mine  is  an  old  opening.  No.  505.     One  mile 
west  of  Phillipston,  No.  506,  the  following  section  was  measuredJn  a  working  bank: 

Lower  Kitlanning  coal  1  mile  west  of  PhiUipgtonf  No.  506  {PI.  VI y  28). 

Feet. 

Bony  coal 2 

Coal : 3 


From  East  Brady  northward  along  the  river  blufT  are  a  number  of  old  workings,  Nos. 
507  to  512.  It  is  shown  by  the  foregoing  description  that  the  Lower  Eittanning  coal  is 
of  workable  and  generally  of  good  thickness  throughout  all  this  region. 


MIDDLE   KITTANNINO   GOAL. 

The  Middle  Kittanning  coal  was  scarcely  recognized  in  this  area,  and  is  probably  of  little 
or  no  value.     Its  blossom  shows  in  the  road  one-half  mile  west  of  Phillipston,  No.  513. 

UPPER    KITTANNINO    COAL. 

The  UpperKittanning  coal  is  practically  unknown,  and  probably  is  of  little  value,  in  this 
territory.  In  the  Thomas  Smith  well  (300),  before  mentioned,  what  seems  to  be  this  coal 
is  report*<d  4  feet  thick  at  a  depth  of  246  feet.  It  shows  in  the  bluff  of  the  river  just  north 
of  Garrett  Run,  No.  514,  as  a  mere  thread  in  sandstone,  and  along  the  trolley  road  a  little 
farther  north,  No.  515,  as  a  seam  4  to  6  inches  thick.  In  the  ravine  at  the  southern  end  of 
Kittanning,  No.  516,  it  also  makes  a  small  showing,  as  it  does  in  the  road  above  the  cemetery 
at  the  north  end  of  town,  No.  517.  On  a  knob  north  of  Mahoning  station  the  coal 
makes  a  large  showing,  No.  518,  and  is  apparently  2  to  3  feet  thick.  Near  Tidal,  in  the 
northwest  corner  of  the  Rural  Valley  quadrangle,  No.  519,  it  is  a  bony  coal  2  feet  6  inches 
thick  (PI.  VII,  54). 

LOWER    FREEPORT   COAL. 

Very  little  is  known  of  the  Lower  Freeport  coal  in  the  region,  and  it  is  probably  of  little 
value.     What  is  regarded  as  this  seam  is  noted  in  wells  near  Ford  City,  as  follows: 

Ix)\r^r  Freeport  coal  in  velh  near  Ford  City. 


Nflmc  of  well. 


Logan  (291) 


D^Pth-leS' 


Feet,  Feci. 
244  4 

Chark's  JJoiJrnan  (294) 125  I  5 

Ceorgc  Aye  (.'»2) \      ^"^  ^ 
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It  18  exposed  1  foot  thick  along  the  trolley  road  between  Garrett  Run  and  Kittanning, 
No.  520.  In  the  ravine  already  mentioned  at  the  southern  end  of  Eittanning,  No.  521, 
it  is  represented  by  a  bed  of  black,  fossUiferous  shale  several  feet  thick.  In  the  road  east 
of  Eittanning,  No.  522,  it  makes  a  good  showing,  and  in  the  ravine  a  short  distance  to  the 
east,  No.  523,  are  old  openings  that  appear  to  be  in  this  coal.  In  the  road  above  the  ceme- 
tery, No.  524,  it  shows  well,  and  in  this  vicinity  Piatt  a  obtained  the  following  section: 

Lovoer  Frupart  coal  near  pike  northeast  of  Kittanning^  No.  62^  (PI.  VII,  66). 

Ft.  in. 

Coal 8 

Shale 3 

Coal 6 

Shale 6 

Coal 3     8 

13     5 

The  upper  bench  of  coal  is  somewhat  slaty,  but  the  lower  is  good  coal.  According  to  Platta 
the  seam  was  opened  at  another  place  near  by,  but  had  thinned  down  to  a  few  inches. 
These  facts  indicate  that  the  seam  is  exceedingly  variable  in  this  locality  and  probably  of 
little  value. 

Near  the  head  of  Hays  Run,  No.  525,  this  coal  is  exposed  in  the  road  to  the  thickness 
of  1  foot  6  inches,  and  it  may  be  thicker.  High  up  on  the  bluff  of  the  Allegheny,  about  3 
miles  above  Mpsgrove,  No.  526,  the  coal  is  exposed  about  20  feet  below  the  Upper  Freeport 
coal,  and  is  2  feet  6  inches  thick  (PI.  VII,  67).  This  coal  may  probably  be  disregarded  as 
an  economic  factor  in  the  region. 

UPPER  FREEPORT  GOAL. 

The  Upper  Freeport  is  a  valuable  coal  throughout  the  eastern  part  of  the  Allegheny 
basin.  It  is  under  nearly  all  the  area  in  the  southern  portion,  but  its  extent  in  the  northern 
part  is  small,  being  confined  to  a  few  high  hilltops.  At  the  southern  end  of  Ford  City 
it  outcrops  in  the  bluff,  No.  527,  and  is  mined  in  a  ravine  2  miles  east  of  that  place.  No.  528, 
where  it  is  3  feet  7  inches  thick  (PI.  VIII,  97).  It  is  exposed  and  of  good  thickness  along 
the  road  on  the  face  of  the  bluff  north  of  Ford  City,  No.  529,  and  in  the  ravine  one-half  mile 
to  the  east,  No.  530,  is  an  old  pit.  In  the  Crytzer  well,  just  across  the  boundary  in  the 
Rural  Valley  quadrangle,  it  is  reported  6  feet  thick  at  a  depth  of  175  feet.  In  the  vicinity 
of  Manorville  Piatt  <>  reports  this  coal  3  feet  6  inches  thick  on  the  average.  Along  Grarrett 
Run  and  its  branch,  called  Rupp  Run,  this  coal  has  been  opened  at  a  number  of  points  and 
is  of  good  thickness  throughout.  About  one-half  mile  east  of  Manorville  is  an  old  opening, 
No.  531,  and  the  showing  in  the  road  near  by  indicates  a  thickness  of  3  feet.  Three- 
quarters  of  a  mile  northeast  is  another  opening,  No.  532,  at  which  the  coal  is  said  to  be 
about  4  feet  thick.  At  Noe.  533  to  535  are  old  openings.  The  coal  at  No.  534  is  near 
water  level  and  immediately  overlain  by  the  Mahoning  sandstone.  In  the  next  ravine 
one-half  mile  to  the  east,  No.  536,  is  the  Miller  bank,  at  which  the  section  below  was 
measured: 

Upper  FreepoH  coal  at  the  Miller  hank,  GarreH  Run,  No.  5S6  {PL  VIII,  98). 


Bone  and  clay Uq 


Ft.  In. 
2 
6 

^•» ito    1    10 

Clay i 

Coal 2 


{.> 


3    8^ 
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A  short  distxance  south  of  the  Miller  bank,  at  the  junction  of  Rupp  and  Garrett  runs, 
No.  537,  is  an  opening  at  which  the  coal  is  3  feet  6  inches  thick.  One-half  mile  up  Rupp 
Run  is  the  Hobaugh  bank.  No.  538,  at  which  the  following  section  was  measured: 

U^yper  Freejxni  coal  at  Hobaugh  hank,  Rupp  Run,  No.  638  (PL  VIII,  99). 

Ft.  in. 

Coal,  with  thin  clay  partings 6 

Coal , 9 

Parting i 

Coal 3 

Parting i 

Coal ". 2    2 

6    6 

The  coal  here  shows  considerable  pjrite  in  irregular  streaks.  One-half  mile  above  the 
Hobaugh  bank  the  coal  is  exposed  in  a  ravine.  No.  539,  and  is  over  3  feet  thick.  StiD 
higher  up  the  run.  No.  540,  the  coal  has  been  stripped  from  the  stream  bed  and  near  by 
is  an  old  bank,  No.  541.  Near  the  head  of  Rupp  Run  the  coal  was  noted  in  the  G.  S. 
Rohrer  well  (319)  at  a  depth  of  80  feet  and  reported  4  feet  thick.  Near  the  head  of  Garrett 
Run  on  the  south,  at  No.  542,  the  coal  was  reported.  Just  below.  No.  543,  its  limestone 
is  quarried,  and  in  the  Margaret  Wallace  well  (318)  the  coal  is  reported  8b  feet  deep  and 
4  feet  thick.  The  coal  is  worked  somewhat  extensively  at  a  number  of  banks  along  the 
north  side  of  Garrett  Run,  Nos.  544  to  548.  At  the  Chambers  Heilman  bank  near  the 
junction  of  the  runs.  No.  549,  the  section  of  the  coal  was  given  by  Mr.  Heilman  as  follows: 

Upper  Freeport  coal  at  Chambers  Heilman  bank,  Garrett  Run,  No.  S40  {PI.  VIII,  100). 

Ft.  in. 

Coal 3    4 

Bone 2 

Coal 6 


iVlong  the  south  branch  of  Garrett  Run  are  old  openings,  Nos.  550  to  554.  At  the 
Jacob  Stitt  hank,  No.  555,  considerable  coal  is  taken  out.  The  section  at  this  point  is 
givenholow: 

Upper  Freeport  coal  at  Jacob  Stitt  bank,  Garrett  Run,  No.  f)'5li  {PL  VIII,  101). 

Ft.  in. 

Bono 9 

Coal 3      2 

3     11 

Just  oast  of  the  Stitt  bank  arc  old  pits,  No.  556.  Beyond  this  point  the  coal  begins 
to  rise  more  rapidly  toward  the  axis  of  the  Grecndalo  anticline  to  the  oAst,  and  can  be 
traced  alonj^  the  road  for  some  distance,  but  is  lost  sight  of  near  point  Xo.  557.  The 
Upp<T  Freeport  seam  in  this  region  can  probably  be  depended  upon  to  yield  about  3  feet 
C  inches  of  gcKxl  coal,  and  the  topographic  and  structural  conditions  are  very  favorable 
for  mining  it. 

In  a  ravine  one-half  niiie  northeast  of  Garrett  Run,  No.  5o8,  and  al)ove  the  road  between 
Garrett  Kuri  and  Kittanning  the  coal  has  been  opened.  No.  .559.  In  the  ravine  followed 
by  the  Indiana  pike  over  the  hill  southeast  of  Kittanning,  No.  560,  the  coal  was  extensively 
mined  at  one  time,  hut  the  mine  is  now  abandoned,  probably  owing  to  the  fact  that  the 
mine  was  driven  down  the  dip,  and  the  difficulty  of  draining  by  drifts  at  lower  levels  was 
found  too  ^reat.  Goinj]j  northward  the  coal  shows  lx4ow  several  feet  of  flaggy*  sandstone 
in  tho  ravine  at  tlie  south  end  ol  lv\Uivwm\\?:.,^o.  TJCA/\V'e>\>\cN<i*s»vcv^Q>'^^\vi.>^cv^^c^'^\v;%^ 
of  town,  No.  5(V2,  and  there  is  an  o\d  opei\m^  '\\\  '\V  o\\  V\v^  tq^^  V^  V\\^  xvq^\v^^^v,>S<'^- x$S.. 
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According  to  Piatt  a  this  coal  runs  from  3  feet  6  inches  to  4  feet  in  thickness  in  this  locality, 
in  some  places  with  thin  shale  partings. 

North  of  the  mouth  of  Cowanshannock  Creek  are  old  openings,  No.  564,  and  a  working 
bank,  No.  565.  To  the  east,  along  Hays  Run,  is  an  old  opening,  No.  566,  and  a  working 
bank  on  the  farm  of  Caspar  Reed,  No.  567,  at  which  the  coal  is  4  feet  thick  (PI.  VIII,  102). 
The  coal  is  here  quite  closely  overlain  by  Mahoning  sandstone.  Just  across  the  run  from 
Reed's  bank  is  an  old  opening,  and  near  by  the  coal  is  exposed  in  the  road,  No.  568.  One- 
half  mile  farther  up  the  run  is  a  bank  on  the  Banks  property,  No.  569.  Near  the  mouth 
of  Hays  Run  on  the  north  is  the  Mosgrove  mine,  of  which  an  opening  is  shown.  No. 
570.  The  coal  at  this  mine  varies  in  thickness  from  3  feet  to  3  feet  10  inches,  with 
an  average  of  about  3  feet  6  inches.  It  is  more  or  less  affected  by  rolls  or  horsebacks 
of  sandstone,  which  cut  out  the  coal  locally  and  add  considerably  to  the  expense  of  mining. 
Analysis  No.  26  (p.  9S)  is  of  a  sample  from  this  mine.  About  one-half  mile  to  the  north 
of  the  Mosgrove  mine  is  an  old  opening.  No  571.  One  mile  above  the  mouth  of  Pine 
Creek  the  blossom  of  the  coal  shows  in  the  road,  No.  572,  and  still  farther  north  in  the 
river  bluff.  No.  573,  it  is  exposed  beneath  the  Mahoning  sandstone,  which  is  40  to  50  feet 
feet  thick,  while  the  coal  is  3  to  4  feet  thick.  Still  farther  north,  No.  574,  the  coal  is  mined 
at  a  bank  on  the  river  bluff  1)  miles  south  of  Templeton,  the  coal  being  2  feet  2  inches 
to  2  feet  4  inches  thick  (PI.  Vm,  103).  It  is  overlain  by  10  feet  of  rusty  shale,  and  this 
in  turn  by  10  feet  of  flaggy  sandstone.  In  the  ravine  about  1  mile  southeast  of  Templeton, 
No.  575,  the  following  section  was  measured  at  a  bank: 

Upper  Freepart  coal  east  qfTempleUm,  No.  576  (PI.  Vlll,  104). 

Ft.  in. 

Bone  and  coal 2 

Coal  with  three  or  four  pa  rtings 2    11 

3     1 

The  coal  is  here  overlain  by  rusty  shale  and  this  in  turn  by  flaggy  sandstone.  On  the 
hill  between  Templeton  and  Dee,  No.  576,  is  another  bank,  at  which  the  coal  is  2  feet  Si 
inches  thick,  with  an  inch  of  bone  at  top.  North  of  this  locality  the  coal  occurs  only  on 
a  few  knobs  in  Madison  Township  in  both  Armstrong  and  Clarion  counties.  South  of 
Redbank  Creek  it  has  been  opened  at  two  points,  Nos.  577  and  578,  but  nothing  was  learned 
of  its  character  or  thickness.  Just  to  the  north  of  these  openings  its  blossom  shows  in 
the  road  at  two  points,  Nos.  579  and  580,  and  at  the  latter  point  a  thickness  of  at  least  2  feet 
is  indicated.  Along  the  ridge  east  of  East  Brady  the  coal  shows  in  the  road  at  .several 
points,  Nos.  581  to  583.  Just  to  the  south  of  the  latter  point  arc  old  banks.  No.  584, 
with  indications  of  extensive  mining,  and  one-half  mile  to  the  north  is  another  old  mine. 
No.  585. 

BRUSH   CREEK  COAL. 

The  Brush  Creek  coal  is  present  in  the  southern  part  of  this  basin,  and  a  few  points 
are  indicated  at  which  it  was  observed:  Southeast  of  Ford  City,  No.  586;  about  H  miles 
to  the  east,  No.  587,  and  on  the  Indiana  pike  on  the  hillside,  where  it  descends  into  the 
valley  of  Rupp  Run,  No.  580.  The  coal  is  of  no  value  here.  South  of  the  head  of  Hays 
Run  this  coal  is  exposed  in  the  road,  No.  589,  appearing  to  be  about  2  feet  thick,  and 
about  three-fourths  of  a  mile  to  the  east  the  same  seam  has  been  opened  and  worked  on 
the  A.  C.  EUenberger  farm.  No.  590.  Mr.  Ellenberger  reports  the  coal  2  feet  6  inches 
thick  and  of  excellent  quality.  This  is  the  only  place  in  the  quadrangles  where  the  coal 
is  known  to  be  of  minable  thickness. 
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So  far  as  known  the  lower  coals  have  little  or  no  value  in  this  basin.  The  few  facts  known, 
however,  may  be  of  sufficient  interest  to  warrant  giving  them. 

BROOKTILLE  COAL. 

The  Brookville  seam  outcrops  near  creek  level  just  below  the  point  where  the  creek  is 
crossed  by  the  axis  of  the  Greendale  anticline,  No.  591,  where  it  is  6  inches  thick  and  asso- 
ciated with  black  shale.  What  is  probably  this  seam  is  noted  in  the  D.  A.  McAfoose  weU 
(465),  2  miles  north  of  Yatesboro,  at  the  depth  of  455  feet.  The  coal  is  reported  5  feet 
thick,  but  it  is  probable  that  this  thickness  is  mostly  black  shale. 

GIABION   COAL. 

In  a  ravine  one-half  mile  east  of  Stone  House,  No.  592,  the  Clarion  coal  outcrops  and  is  6 
inches  thick.  Its  clay  shows  by  the  roadside  near  the  axis  of  the  anticline,  No.  593,  and  the 
coal  is  again  exposed  above  Greendale  at  creek  level,  No.  594,  where  it  is  a  few  inches  thiVk 

LOWER   KTITANNINO   COAL. 

The  outcrop  of  the  Lower  Eittanning  coal  in  this  basin  is  of  small  extent.  Over  most  of 
the  area  it  is  deep  beneath  the  surface,  and  knowledge~of  it  has  been  gained  entirely  from 
deep-well  records,  in  a  few  of  which  it  has  been  identified  with  a  greater  or  less  degree  of  cer- 
tainty. The  coal  outcrops  from  the  mouth  of  the  creek  to  the  boundary  between  the  quad- 
rangles, at  which  point  it  dips  below  water  level  toward  the  axis  of  the  Fairmount  syncline, 
where  it  is  100  feet  below  the  surface.  It  rises  eastward  from  this  axis  and  emei^ges  from 
cover  one-half  mile  east  of  the  boundary  between  Raybum  and  Valley  townships;  thence  it 
outcrops  along  the  valley  to  a  point  1  mile  east  of  Greendale,  where  it  descends  finally  below 
the  surface.  Along  its  outcrop  west  of  the  Fairmount  sjmcline  the  coal  is  good,  but  east  of 
the  syncline  the  indications  are  mostly  unfavorable. 

Near  the  mouth  of  the  creek  the  coal  has  been  opened  at  several  points  on  the  south  side. 
Nos.  595  to  597.  At  No.  597  it  is  2  feet  6  inches  thick.  On  the  north  side  of  the  crcvk  the 
coal  makes  a  good  showing  at  the  road  intersection  one-half  mile  alx)ve  the  mouth.  No.  59S. 
A  little  farther  up  is  an  opening,  No.  599,  and  at  the  junction  of  a  ravine  from  the  oast,  No 
600,  is  an  old  mine  at  which  the  coal  was  once  extensively  worked.  What  is  regarded  a^i  this 
coal  is  exposed  1  foot  thick  in  a  cut  of  the  projected  trolley  road  between  Kittanning  and 
Rural  Valley,  al)out  one-half  mile  east  of  the  Ravburn-Vallev  boundarv,  No.  601,  and  it 
shows  in  the  bank  along  the  road  east  of  the  cut,  No.  602.  In  a  ravine  one-half  mile  east  of 
Stone  House  No.  603,  its  blossom  associated  with  clay  was  observed  and  a  considerable 
thickness  was  indicated,  and  in  the  next  ravine  to  the  east  is  an  old  opening,  No.  604.  Its 
presence  is  indicated  by  fragments  in  the  road  near  the  anticlinal  axis,  No.  605,  and  about  1  \ 
miles  farther  cast.  No.  606,  is  an  old  bank  at  which  considerable  coal  has  evidently  been 
taken  out.  This  may  bo  the  Rhea  bank,  at  which  Piatt «  reports  the  seam  to  vary  from  2 
foot  6  inches  to  4  foot  in  thickness.  Analysis  No.  7  of  the  table  (p.  98)  is  of  a  sample  from 
this  bank. 

This  coal  is  noted  in  the  following:  wells  in  the  ba^in: 

iMH^r  Kittanning  coal  in  urlh  in  Cotvanshannock  haifin. 


i  '  Thipk- 

Nnnio  of  well.  '  r)epth.    ^  "'^^^    :,  Name  of  well. 


Depth. 


I 

,  Fret.        Fret.     '                                                                  \  Frri. 

PeKT  Iloilman  No.  2  (3i;i) \        225              4  Bums  (418) 38S 

Georgo  L.  Bloso  C;M5) 220  ' i  RoiRingcr  (450) ia5 

McElroy  CllG) '        375             3  Goiirloy  hpirs  (4.')3) 320 

Collum  No.  1  (321) 295              5  Brown  (473) 330 


Thick- 
ness. 


I 


Ffft. 
5 
6 
3 
3 
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MIDDLE   KITTANNINa   COAL. 

The  blo6Bom  of  the  Middle  Kittanning  coal  appears  in  the  road  1}  miles  northeast  of  Kit- 
tanning,  No.  607,  and  was  seen  in  the  bank  at  the  road  intersection  one-half  mile  east  of 
Raybum-Valley  boundary,  No.  608.  In  the  ravine  before  mentioned  one-half  mile  east  of 
Stone  House,  No.  609,  it  is  exposed  and  is  1  foot  6  inches  thick.  A  coal  that  appears  to  be 
in  the  positioh  of  the  Middle  Kittanning  is  noted  in  the  John  Boyer  well  (416)  in  Plum  Creek 
Township  at  the  depth  of  515  feet. 

UPPER   KITTANNING   COAL. 

The  blossom  of  this  coal  was  seen  in  roads  leading  down  to  Cowanshannock  Creek,  1} 
miles  northeast  of  Kittanning,  Nos.  610  and  611.  It  was  noted  at  a  few  points  above  Mc- 
Nees  on  Mill  Run,  Nos.  612  to  614.  At  No.  612  is  an  old  pit  that  seems  to  be  at  the 
level  of  this  coal.  At  No.  613  is  an  opening  at  which  the  coal  is  1  foot  6  inches  thick,  and 
at  No.  614  the  coal  is  exposed  in  the  road  and  is  about  2  feet  tliick.  Along  Cowanshannock 
Creek  it  is  reported  about  1  foot  thick  at  J.  M.  Schreckengost's  house.  No.  615,  and  shows  by 
the  roadside  a  few  rods  beyond.  It  is  exposed  in  the  ravine  one-half  mile  east  of  Stone 
House,  No.  616,  where  it  is  1  foot  6  inches  thick.  South  of  Cowanshannock  Creek,  east  of 
Greendale,  No.  618,  it  shows  in  the  road  and  is  over  1  foot  thick.  One  mile  west  of  Yat«6- 
boro,  at  road  level,  No.  614,  the  coal  is  worked  by  Mr.  Benjamin  Schreckengost,  and  is 
reported  4  feet  thick.  (See  analysis  No.  16,  p.  98,  for  the  composition  of  the  coal  at  this 
point.)  Mr.  Schreckengost  regarded  his  coal  as  the  Lower  Freeport,  so  did  Piatt  a,  but  its 
relations  to  the  Yanport  limestone,  which  is  recorded  in  the  Kennerdell  and  Reisinger  wells 
(449  and  450)  near  by  at  120  and  111  feet,  respectively,  show  that  the  seam  in  question  more 
nearly  accords  in  position  with  the  Upper  Kittanning. 

The  Upper  Kittanning  coal  is  recorded  in  a  number  of  wells  in  this  basin  as  follows: 

Upper  Kittanning  coal  in  ivdU  in  Cowanshannock  basin. 


Name  of  well. 


Peter  Heilman  No.  2  (313) 

Thomas  N.  Bowser  No.  1  {3S2)... 

Madison  Wagoner  (420) 

Jacob  Espey  (427) 

Smith  (433) 


Name  of  woU. 


Depth. 


Thick- 
ness. 


Wamplcr  (441) 

J.  A.  Bowser  (443) 

Oourley  heirs  (453) 

William  Schreckengost  (Mil). 
Brown  (473) 


Fret, 
268 
228 
221 
308 
210 


Frrt. 


5 


4 

7 
4 

8 


The  consistency  of  these  well  records,  in  connection  with  the  observed  thickness  of  the 
seam  at  the  Schreckengost  bank,  indicates  a  possible  workable  area  of  Upper  Kittanning  coal 
of  large  extent.  Of  course  the  drill  records  can  not  be  depended  on  for  precise  measure^ 
ments,  and  reveal  nothing  as  to  the  character  of  the  seam — whether  it  is  all  coal  or  partly 
shale — nor  as  to  the  quality  of  the  coal.  They  yield  sufficient  information,  however,  to 
warrant  further  investigation. 

LOWER   FREEPORT  COAL. 

The  Lower  Freeport  seam  has  a  wide  extent  of  outcrop  in  this  basin,  and  all  observations 
point  to  the  fact  that  it  is  probably  workable  along  the  whole  outcrop,  but  very  little  can  be 
said  of  it  in  the  southeast  comer  of  the  Rural  Valley  quadrangle,  where  it  is  under  deep 
cover.  In  the  western  part  of  the  basin  it  runs  50  to  60  feet  below  the  Upper  Freeport 
seam,  but  in  the  vicinity  of  Yatesboro  the  interval  decreases  to  30  feet. 

West  of  Cowanshannock  Creek,  northeast  of  Kittanning,  the  coal  yields  a  good  blossom  in 
the  roads,  Nos.  620  and  621.  Farther  up  the  creek,  in  the  Rural  Valley  quadrangle,  Nos. 
622  to  625,  indications  of  the  coal  were  noted.     At  Nos.  622  and  624  it  shows  as  a  worthless 
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■halj  bed  %  foot  or  two  in  thieknaa.  Going  BOuthasBt  mlong  Mill  Riiu  llio  cod  ii 
thirlmrm  and  improTea  io  qiulit;.  On  the  load  east  of  XtcNcvfl.  No.  626,  il  makei  b  goad 
diowing  and  has  been  mmed.  0n»4«lf  mile  above  HoNecs  in  an  old  pit,  No.  S27,  and  in  s 
raviDe  about  threeJouiths  mile  aoutheaat  of  the  lut-nuiU'd  point  iiie  coal  is  expmrd  in  (he 
•traam  bed.  No.  628,  aj^MTentl;  2  to  3  feet  thkk.  Nratb  of  Mill  Run,  1)  miles  cost  of  Mr- 
Neea,  tile  coal  has  been  opened  in  a  nvine.  No.  629.  One  milt>  farther  up  the  run  Uiccnal  ij 
opened  at  the  Ruffner  bank,  No.  630,  and  is  2  feet  6  inches  thii  k  ( PI.  VIJ,  68).  Al  a  buik, 
No.  631,  up  the  ntvine  nrath  of  RuSner  bank,  the  eeam  sh.iws  nti  identical  section.  The 
ooal  ia  free  from  parting),  aod  is  of  a  firm,  bri^  ^^Maianir.  Smtli  of  the  RulTnt^r  bank  b 
another  old  bank.  No.  632.  Farther  test,  toward  the  head  irf  Spra  Sun,  tte  coal  has  been 
walked  at  two  pomta,  Noe.  633  and  634,  and  at  No.  634  is  2  feet  7  inehee  thick  (FL  TtQ,  60). 
Stm  farther  east,  in  the  valley  of  Hueldne  Run,  the  coal  ie  woiked  at  the  Moee  Beer  bank. 
No.  635,  and  is  2  feet  4  iiM^lei  thkk.  In  the  "Bcefm  well  (416)  and  in  tiie  P.  Rearick  wd 
(417),  in  Plum  Ch<ek  Towvhip,  the  eoal  WRB  noted  at  dq>the  of  420  and  200  feet,  leepedml;. 
In  Uie  road  cm  Huikina  Ran,  1  mile  onrth  of  1i»  mouth.  No.  636,  the  Lower  AvqMrt  it 
«q»oaed  over  1  foot  thick,  and  within  1  mile  eouth  of  Greandale  are  two  oU  banka,  Noa.  637 
•n^  638  Nntii  of  Cowanehannock  Crec^  the  coal  waa  reported  to  haTs  bew  t^MDed  ao  die 
farm  d  J.  M.  Schreekengoat,  No.  639,  above  the  junetion  of  IGII  Ron.  About  1  mik  nortli 
of  this  point  tliia  warn  wu  penetrated  in  the  Wniiam  Brant  wdl  (3S1),  143  feet  de^,  and 
lepcated  la  tiie  3-foat  vein,  poMibl^  denoting  that  it  is  3  feat  thick;  In  a  ravine  Dne4aK 
mQe  east  at  the  Raybunt- Valley  boundary  ii  an  old  opening  by  the  roadside.  No.  MO,  and 
near  the  road  in  a  ravine  oti»Jialf  mile  farttio'  end  the  coal  ii  worked  on  the  Robinacni  fam, 
.  No.  641,  where  it  fa  repwted  2  fert  6  inc^Ks  to  3  feet  thick  and  of  excdlent  quality.  Nmt 
the  head  (rf  the  ravine  thrae-tourthe  mSe  ioulhweet  of  West  Valley  the  oo^  ii  capoaed  by  Iba 
■tream,  No.  6C,  and  baa  about  the  thickneee  given  above.  Near  by  Noe.  643  and  644  are  cU 
apttaoff.  About  1  mile  aoutheaat  (rf  West  VaDey  the  ooal  ia  (qtened  by  the  nwdaide  on  the 
AdamBiBrm,No.  645,aiul)8  2feet6iiiebeathick(in.  Vm,  70).  Near  the  head  of  Lai« 
Run  the  Lower  Freeport  coal  makes  a  good  showing  in  the  road,  No.  646,  and  three-fotirthi 
mile  to  the  aoutheaat  it  is  worked  at  Henry  Bear's  bank,  No.  647,  and  shows  the  foUowiog 
•ection: 

Lower  Frreport  coal  at  Star's  bani,  Long  Run,  No.  Ci?  (PI.  VUl,  71). 


In  a  ravine  about  1  mile  northweet  of  Yatceboro,  No.  648,  the  coal  Ja  opened,  and  i 
thickness  of  2  feet  is  reported.  At  the  Yateeboro  No.  2  mine  the  coal  was  opened  beneath 
sandstone.  It  is  30  feet  below  the  Upper  Freeport  coal  and  is  reported  2  feet  9  inches  thick. 
This  seam  was  penetrated  in  the  following  wells  north  of  Yatceboro: 

Lower  Frapari  coed  in  luefls  nortii  of  Yataboro. 


Name  «I  well. 

Deptb. 

™^'" 

Fiet. 

180 
340 

F//I. 

Lmes  (*7«1 
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UPPER  FBEEPORT  GOAL. 

The  Upper  Freeport  is  a  good  coal  throughout  the  basin  and  has  a  great  extent  of  outcrop 
in  the  western  half.  In  the  eastern  half  it  is  under  deep  cover  and  lies  nearly  flat.  At  the 
Qalbreath  bank,  northeast  of  Kittanning,  No.  649,  the  seam  has  the  following  section: 

Upper  Freeport  cod  at  Oalbreath  harUc,  No.  640,  rwrikeast  of  Kittanning  (PL  VIII,  105). 

Ft.  in. 

Goal,  with  knife-edge  partings 3 

Bone 2 

Coal 10 

4 

Analysis  No.  22  (p.  98)  gives  the  composition  of  the  coal  at  this  bank.    About  on&-half 
mile  to  the  east,  No.  650,  is  another  opening,  at  which  the  seam  has  the  following  section 
showing  a  great  change  from  its  excellent  condition  in  the  Oalbreath  bank: 

Upper  FreepoH  coal  northeast  of  Kimnning,  No.  660  (PL  VIII,  106). 

Ft.  in. 

Coal 2 

Shale 2 

Coal 6 

2      8 

The  coal  has  been  worked  in  the  ravine  east  of  the  old  mill  1  mile  above  the  mouth  of 
Cowanshannock  Creek,  No.  651,  and  also  at  the  Fritz  bank  about  1  mile  to  the  south.  No. 
652,  where  the  seam  presents  the  section  given  below: 

Upper  Fruport  coal  at  Fritz  bank,  northeast  of  Kittanning,  No.  662  (PI.  VIII,  107.) 

Ft.  in. 

Coal 2 

Thin  parting. 

Coal 2 

Thin  parting. 

Coal 5 

Parting i 

Coal 1 

Parting i 

Coal 3 

Parting i 

Coal : 7 

Parting i 

^          Coal 2 

Parting 1 

t!oar 6 

5    4 

Three-fourths  mile  southeast  of  the  Frit?  bank  is  an  old  opening.  No.  653,  and  near  by 
the  coal  makes  a  good  showing  in  the  road.  At  the  Allison  bank,  on  the  Clearfield  pike  2 
miles  east  of  Kittanning,  No.  654,  the  following  section  is  reported: 

Upper  Freepori  coal  at  AUison  bajiJc,  east  of  Kittanning,  No.  65^  (PI.  VIII,  108). 

Ft.  in. 

Coal 2     8 

Coaly  shale 2 

2    10 

The  coal  here  is  reported  to  swell  locally  to  a  thickness  of  3  feet  10  inches.  Near  the 
Allison  bank  No.  655,  the  coal  has  been  opened  recently,  and  on  the  north  side  of  the  creek 
one-half  mile  above  is  an  old  opening,  No.  656.  In  a  ravine  on  the  south  side  of  Cowan- 
shannock Creek  three-fourths  mile  below  Mill  Run  is  a  bank.  No.  657,  at  which  the  coal  is 
3  feet  4  inches  thick,  with  occasional  thin  clay  partings,  and  near  this  bank  to  the  south- 
ward are  old  openings,  Nos.  658,  659.     In  a  ravine  north  ot  tbi?  CTOek  o^^^oe^^fe  \fe&  wv^  \a^ 
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described  the  coal  is  of  good  thickness.  Near  the  mouth  is  an  old  opening,  No.  660,  and  a 
short  distance  north  is  the  Stewart  bank,  No.  661,  at  which  the  following  section  was 
measured: 

Upper  Freeport  coal  at  the  Stewart  haTik^  80ulhe<utem  Raybum  Toumahip,  No.  661  (PL  VIII ^ 

109). 

Ft.  In. 

Coal 2      4 

Parting. 

Coal 10 

3  2 

Near  the  head  of  this  ravine  is  the  Miller  bank.  No.  662,  at  which  the  coal  is  above  the 
average  thickness,  as  shown  by  the  following  section: 

Upper  Freeport  coal  ai  the  Miller  bankf  eastern  Raybum  Townihipf  No.  662  {PI.  IX ,  110). 

Ft.  in. 

Bone 3 

Coal 2     2 

Parting § 

Coal 1    10 

^   "^ 

On  the  hillside  south  of  Mill  Run  one-half  mile  above  its  mouth  is  an  old  opening,  No.663, 
and  on  the  opposite  side  of  the  run  to  the  oast  arc  several  others,  No.  664,  indicating  that 
considerable  coal  has  been  dug.  On  the  hill  one-half  mile  east  of  McNees  is  the  Daniel 
Rosenberger  bank,  No.  665,  at  which  the  following  section  was  measured: 

« 
Upper  FreepoH  coal  al  the  Rosenberger  bank,  MUl  Run,  No.  666  (PI  IX,  111). 

Ft.  in. 

Coal  with  two  or  three  thin  partings 8 

Coal : . .  2 

Clay i 

Coal 114 

3      8 

One-half  mile  south  of  McNees  the  blossom  of  the  coal  shows  in  the  road,  No.  666,  and  in 
a  ravine  one-lialf  mile  southeast  of  IhLs  point  is  an  opening,  No.  667,  at  which  the  coal  is 
reported  4  feet  thick.  This  opening  is  about  60  feet  above  the  stream  bed,  where  the  Lower 
Freeport  coal  is  exposed  at  No.  628,  and  this  affords  a  good  measure  of  the  interval  between 
the  two  seams.  In  the  next  ravine  west  of  Blanket  Hill  near  the  crossing  of  the  Indiana 
pike,  No.  608,  the  coal  is  exposed  in  the  road  and  3  to  4  feet  thick,  and  on  the  east  side  of 
the  run.  No.  669,  the  coal  is  opened  and  is  2  fe^t  1  inch  thick  (PI.  IX,  112).  The  coal  here  is 
imniediat^ly  overlain  by  the  Mahoning  sandstone,  which  is  coarse  and  thick  all  over  the 
region  between  this  point  and  Gowanshannock  Creek.  To  the  north  along  the  ravine  is  an 
old  opening.  No.  670,  and  about  1  i  mile^  to  the  east  near  the  head  of  Mill  Run  is  another, 
No.  671. 

In  the  McElroy  well  (31G)  southeast  of  Blanket  Hill  what  is  probably  this  coal  is  reported 
3  feet  thick  at  the  depth  of  70  feet.  Southeast  of  this  well  is  the  Blose  bank,  No.  672,  at 
which  the  coal  is  3  foot  5  inches  thick  (PI.  IX.  113). 

North  of  Cowanshannock  Crook,  above  the  mouth  of  Mill  Run,  the  coal  is  worked  on  the 
J.  M.  Schreckengost  farm,  No.  673.  where  the  following  section  was  measured: 

Upper  Freeport  coal  at  the.  Schrecl'en^of^t  hank,  eastern  Raybum  Township,  No.  673  (PI.  IX. 

my 

Ft.  in. 

Coal 3      2 

Shftl*' 1      2 

Coal 4 

4  8 


8 
i 

s 
i 


4 


S 


i 
I 


O     o 


I 
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The  coal  here  is  overlam  by  about  10  foet  of  shale  and  this  in  turn  by  Mahoning  sandstone. 
One-half  mile  north  of  the  Schreckengost  bank  is  an  old  bank,  No.  674,  and  still  farther  north 
is  the  McGregor  bank,  No.  675,  where  the  following  section  was  obtained: 

Ujyper  Freepori  coal  at  the  McGregor  hank,  Valley  Township,  No.  676  (PI.  IX,  115). 

Ft.  in. 

Coal 2      3 

Parting J 

Coal 10 

Shale  and  bono 2 

Coal 2 

3     5i 

In  a  rav^ine  three-fourths  mile  east  of  the  Raybum-Valley  boundary,  on  the  Robinson 
farm,  No.  676,  springs  were  pointed  out  as  indicating  the  outcrop  of  this  seam,  and  near  tlie 
head  of  the  next  ravine  on  the  east.  No.  677,  another  spring  was  believed  to  indicate  its 
presence.  Near  the  head  of  the  ravine  south  of  Cowanshannock  Creek,  1  mile  southwest 
of  Stone  House,  No.  678,  the  coal  has  been  stripped  and  a  thickness  of  1  foot  6  inches  was 
exposed  inmiediately  beneath  the  Mahoning  sandstone.  On  the  opposite  side  of  the  spur 
to  the  north  overlooking  Cowanshannock  Creek,  No.  679.  is  an  old  opening.  On  the  crest  of 
the  spur  between  Spra  Run  and  Cowanshannock  Creek,  No.  680,  the  coal  has  been  opened  and 
is  reported  4  feet  thick,  but  under  too  thin  cover  to  be  workable.  In  the  northeast  comer 
of  Kittanning  Township  is  an  old  opening.  No.  681,  and  a  bank.  No.  682,  the  exact  location 
of  which  is  uncertain.  Near  the  head  of  Spra  Run  is  an  old  opening,  No.  683,  at  which  the 
coal  is  reported  2  feet  thick.  In  the  Collum  well  (321)  near  this  point  the  coal  is  reported 
4  feet  thick  at  the  depth  of  100  feet.  Near  the  head  of  the  ravine  running  north  from  Stone 
House  is  an  old  opening.  No.  684,  and  a  working  bank.  No.  685,  on  the  Barker  farm.  Near 
the  head  of  Long  Run,  No.  686,  the  blossom  of  the  coal  was  observed  where  a  ditch  had  been 
dug  for  a  pipe  line;  on  the  spur  1  mile  northwest  of  Greendale,  No.  687,  abundant  debris 
of  the  coal  was  noted,  and  there  is  an  opening  at  No.  688.  About  1  mile  north  of  Green- 
dale  is  an  old  opening,  No.  689,  and  a  bank.  No.  690,  at  which  the  coal  is  3  feet  9  inches 
thick.  Near  the  road  in  the  ravine  south  of  Cowanshannock  Creek  one-half  mile  above 
Greendale  is  an  old  bank,  691,  at  which  the  following  section  was  measured: 

Upper  FreepoH  coal  southeast  of  Greendale,  No.  691  (PL  IX,  116). 

Ft.  In. 

Coal 2    4 

Parting \ 

Coal 6 

Parting \ 

Coal 4J 

Parting IJ 

Coal 1) 

3    6A 

Near  the  point  of  the  spur  north  of  this  bank.  No.  692,  is  a  working  bank,  and  on  the  cast 
side  of  the  spur.  No.  693,  is  a  bank  on  the  Rosenberger  farm,  at  which  the  seam  is  3  feet  8 
inches  thick. 

Proceeding  up  Huskins  Run  an  old  opening  is  reached.  No.  694.  Opposite  on  the  cast 
is  a  working  bank.  No.  695,  and  still  farther  up  are  three  openings.  No.  696,  at  which  the 
coal  is  reported  4  feet  thick.  At  Blanco  arc  openings  of  the  Yatesboro  No.  1  mine.  No.  697. 
In  the  ravine  to  the  west  of  Blanco  are  old  openings,  No.  698,  and  just  above  at  water 
level,  No.  699,  the  blossom  of  the  coal  was  seen.  Farther  west  are  the  McCurdy  bank 
No.  700,  at  which  the  coal  is  4  feet  thick,  and  the  Stepp  bank,  No.  701,  at  which  it  is  4  feei 


^ 
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3}  inohM  thiok  (K  JX,  117).     A  oosl  SMun  ideolifiMl  as  the  Upper  Fn^pporC  haa  ixea 
penetntod  in  deep  wells  of  thk  aeotion  ol  the  bMin  m  follows: 

Upper  Frteport  eoal  in  teiaSf  in  ConuLsAannoct  ifuin. 


NunaofweU. 

Dq>tli. 

TWOk- 

HtmaolweU. 

D.P411. 

1UA- 

8.*  A.ll«Ca»l]rHo.I(a») 

S.*  A.lloCiic<l7No.»t«l) 

at 

au 
m 

71 

fuL 

s 

ns 

IB 
200 

«* 

"Du  Upper  Freeprat  ooaj  ia  mined  on  >  luge  eoale  M  TkUdwro  bj  Um  Rocheater  ud 
Filtsbuig  Coal  ftnd  Iron  Cotupauy.  It  crope  out  m  Plum  Creek  about  2  mika  aoulh  of 
Atwood,  in- the  Elden  Eidge  quadnn^,  and  at  a  bank  thioknanea  erf  2  feet  lOindieaaDd 
3  feet  6  inchea  were  meaauivd.  The  ooal  ia  aiao  Aawa  lo  be  of  good  thickneaa  in  a  mimbn 
of  diamimd-drill  bolM  in  that  locftlity.  V]Ui.  cdlected  umfdea  from  the  Been  bank,  m 
tbe  vicinity  of  BUnoo,  wfaidi  were  analjied  with  the  result  ahown  in  No.  28  of  the  t^ib 
on  paga  98.    At  tbe  Tateaboro  Ho.  1  ndne  tbe  following  aectioa 


Uppir  Frttport  tool  at  FotMAoro  So.  1  n 


w  iFt.  IX,  118). 


R.in. 


Parttns.. 
Coal 


J  « 

»  ti 

Tbe  similarity  of  thia  section  to  the  one  given  below,  taken  from  Piatt,"  suggests  tl 
bis  section  was  measured  at  the  same  point: 

Upper  Freepori  eoal  on  Uu  Canilhen  property,  west  of  Rural  VaJhy  (PI.  IX,  119). 


Tbe  coal  undergoes  a  marked  change  in  crossing  the  creek  about  1  mile  to  the  northeasi, 
where  it  has  the  following  section  at  tbe  Yatesboro  No.  2  mine: 

Upper  Freepori  tool  at  Yaletboro  No.  £  mine  (PI  IX,  120). 


on  is  also  almost  identical  with  that  published  by  Piatt"  of  his  so-called  Gal- 

Upper  Frtep<irt(_OallUssin)  eoal  at  PaUer»on  mine  (PI.  IX,  121). 


nvjVludk,,  BjEf >. .  Wti ,  -f 
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Piatt  published  an  analysis  of  the  coal  at  this  bank,  which  is  given  in  No.  27  of  the  table 
(p.  9S).  The  seam  mined  at  Yatesboro  No.  2  is  called  Gallitzin  by  some,  who  maintain 
that  it  is  50  feet  above  the  Upper  Freepoi^  coal,  but,  as  sho^n  on  page  38  of  this  bulletin, 
that  contention  can  hardly  be  sustained. 

The  Upper  Freeport  coal  dips  beneath  water  level  at  Yatesboro,  and  is  at  a  considerable 
depth  below  the  surface  throughout  all  the  southwest  comer  of  the  quadrangle.  North 
of  Cowanshannock  Creek  it  is  recorded  in  deep  wells,  as  follows: 

Upper  Freeport  coed  in  wells  north  of  Cowanshannock  Creek, 


Name  of  well.  I  Depth. 

Feet. 

2S2 

150 

80 

105 

WiUiam  Sctareckengost  No.  1  (461)        165 


Crow  No.  1  (452) 

Gourley  heirs  (453) 

Daniel  Schreckengost  (455) 
Jerry  Elgin  No.  2  (460)  . . . 


Thick- 
ness. 

Fret. 
2 
4 
4 


5 


Name  of  well. 


WUliam  Schreckengost  No.  2  (463) 
William  Schreckengost  No.  3  (464) 

Brown  (473) 

Kelly  heirs  (480) 

Samuel  Mooro  (485) 


Depth. 


Thick- 
ness. 


Feet. 

Feet. 

90 

3 

100 

4 

150 

4 

230 

7 

80 

4 

BRUSH   CREEK   COAL. 

The  Brush  Creek  coal  is  almost  exactly  100  feet  above  the  Upper  Freeport  coal  in  this 
locality,  and  occupies  the  position  of  the  Gallitzin  coal  in  Cambria  County,  as  before  noted 
(p.  38).  This  interval  is  shown  in  the  record  of  the  Brown  well  (473),  north  of  Rural 
Valley,  in  which  the  depth  of  the  Brush  Creek  coal  is  50  feet  and  that  of  the  Upper  Freeport 
coal  150  feet.  This  Brush  Creek  coal  shows  in  the  road,  just  east  of  Rural  Valley,  No.  702, 
and  is  about  1  foot  thick.  It  was  opened  farther  east,  near  the  margin  of  the  quadrangle, 
No.  703,  and  reported  1  foot  8  inches  thick.  It  makes  a  good  blossom  along  the  road  north 
of  Smeltzer,  No.  704. 

GOALS  IN  FOrE  CEEEX  BASIN. 


BROOKYILLE  CX)AL. 


The  Brookville  coal  makes  a  good  showing  in  the  road  about  2  miles  west  of  Oscar, 
No.  705,  and  what  is  probably  the  same  coal  is  noted  in  the  recx>rds  of  a  number  of  wells 
in  the  basin,  as  follows: 

Brookville  coal  in  wells  in  Fine  Creek  basin. 


Name  of  well 


J.  &  F.  Powers  (361) 

J.  Carson  (482) 

Stoops  (603) 


Thlck- 
netm. 

Feet. 
2 
5 
3 


Name  of  well. 


A.  Heffelflnger  (377) 

.1.  A.  Whit«»No.  2(516).... 
Rebecca  Martin  No.  2  (514) 


Depth. 


Feet. 
80 
274 
150 


Thick- 

nes.H. 

Feet. 


4 

6 
3 


I 


It  is  to  be  remarked  concerning  the  last  two  wells  that  there  is  great  uncertainty  as  to  the 
identification  of  the  coal  noted,  but  it  is  thought  to  be  of  interest  as  well  as  of  possible 
value  to  state  the  facts  of  depth  and  thickness,  whatever  the  seam  may  be  in  each  case. 

CLARION   COAL. 

Nothing  is  known  of  the  Clarion  coal  in  this  basin  save  possibly  in  the  records  of  two 
wells,  namely,  the  J.  E.  B.  Matcor  well  No.  3  (370),  on  North  Fork  1§  miles  above  the 
mouth  of  Bullock  Run,  and  the  J.  W.  Ilalderm^n  well  (512),  below  Muff.  In  the  former 
a  coal  at  the  depth  of  190  feet  and  in  the  latter  a  coal  at  the  depth  of  108  feet  and  3  feet 
thick  uiftj  be  the  Clarion  seam. 
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LDVvSR  KTITANNIKO  COAL. 

'  The  Lower  Kittanning  coal  has  a  considerable  extent  of  outcrop  in  this  bttrin — dkot, 
however,  along  South  Fork  than.along  North  Fork.  It  is  of  good  thickness  near  the  mouth 
of  the  creek,  but  is  immediatelj  overiain  by  the  Kittanning  sandstonei  which  is  ooane  and 
20  feet  thick.  It  has  been  opened  at  a  few  points  near  the  junction  of  the  two  forks,  Nob. 
706  to  708.  At  the  first  point  the  coal  is  3  feet  thick  and  at  the  last  two  points  are  old 
openings  now  closed.  On  South  Fork  it  probably  outcrops  at  about  water  lerel  from  the 
junction  of  the  forks  to  a  point  one-balf  mile  west  of  Pine  Funiace;  then  its  outcrop  risei 
to  the  axis  of  the  Groendalo  anticline,  whence  it  descends  to  water  level  one-half  mile  weit 
of  Echo.  It  is  exposed  along  two  of  the  ravines  northeast  of  Echo,  running  northward 
toward  the  axis  of  the  Greendale  anticline.  The  seam  appears  to  be  <tf  good  thicknen 
along  this  stream,  but  little  is  known  of  its  character.  In  the  vicinity  of  Pine  Furnace, 
No.  709,  Piatt  reports  the  coal  to  be  2  feet  6  inches  thick  (PI.  VI,  29).  In  the  ravine  on  the 
north  just  above  Pine  Furnace,  No.  710,  the  coal  has  been  worked  to  some  extent,  and  at 
J.  W.  Gillis's  bank  aboye  Pine  Furnace,  No.  711,  it  is  reported  to  be  4  to  6  feet  thick,  separ 
rated  into  two  benches  by  a  layer  of  clay  1  foot  thick.  Hiis  bank  was  unfortunately 
flooded  and  inaccessible  at  the  time  of  the  writer's  visit  and  this  nuule  it  impossible  to 
examine  the  coal.  The  seam  is  opened  north  of  Oscar,  No.  712,  and  is  2  feet  11  incbei 
thick  (PI.  VI,  30),  and  still  farther  north  is  another  opening,  No.  713,  now  closed.  One 
mile  northeast  of  Echo  is  an  old  opening  at  road  level,  No.  714,  that  may  be  in  this  coal. 
One  and  a  half  miles  southwest  of  Belknap,  No.  715,  and  the  same  distance  to  the  southeast, 
No.  716,  aro  old  pits  in  this  seam.  On  North  Fork  the  coal  outcrops  for  one-half  mile  above 
the  mouth;  it  is  then  under  cover  for  2 J  miles  across  the  Fairmount  syncline,  and  then 
outcrops  again  for  3  miles  west  of  the  axis  of  the  Greendale  anticline.  But  a  single  opening 
was  noted,  1  mile  east  of  Slabtown,  No.  717.    It  is  recorded  in  the  following  wells: 

Lower  KiUanning  coal  in  wtMs  in  Pine  Creek  haein. 


Name  of  well. 


A.  Bowser  (472; 

II.  Sleaso  No.  3  (358) 

llob«»rt  Martin  No.  1  (aOTi) 

Matccr  No.  1  (374) 

J.  A.  WhlU*  No.  2  (ftlG)  . . . 


Depth, 


Thick-  I 
I  noss.   I 


Name  of  well. 


Frrt.       Feet. 

260   i  Rebecca  Martin  No.  1  (515). 

160  4     Stockdlll  No.  2  (521) 

80  '  4  I  John  Snyder  (522) 

210  4   '  Stockdlll  No.  3  (523) 

140  I  4   : 


Depth. 


Thick- 
ness. 


Feet. 
150 
104 
100 
100 


Frn. 


3 
4 

3 
2 


MIDDLE    KITTANNING   COAL. 

The  Middle  Kittanning  seam  promises  to  be  of  value  in  the  eastern  part  of  Pine  Creek 
basin.  Its  blossom  shows  in  the  road  north  of  the  junction  of  North  and  South  forks,  No. 
718.  On  North  Fork  it  lias  lM>en  stripped  at  the  mouth  of  a  ravine  on  the  north  IJ  miles 
west  of  Slabtown,  No.  719.  and  it  is  here  about  2  feet  thick.  South  of  Slabtown,  No.  720, 
the  so&m  is  expost^d  by  the  roadside  and  is  apparently  3  feet  thick.  About  one-half  mile 
west  of  Mufr,  No.  721,  is  a  gmxl  blossom  apparently  made  by  this  seam.  On  the  north 
bran<*li  of  South  Fork  alwve  F>.ho  this  coal  becomes  of  considerable  importance.  Piatt  a 
published  the  following  section  obtained  at  a  bank  on  the  Kline  farm,  between  Echo  and 
Belknap: 

MiddU  Kiltannijuj  coal  on  Kline  fann,  between  Echo  and  Belknap  (PI.  VII,  4.6). 

Ft.  In. 

Cottl 3  5 

Slati-., 1 

Coal 1  7 

ft 
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The  location  of  this  opening  can  not  be  determined  with  certainty  from  Piatt's  descrip- 
tion, but  it  is  possibly  just  north  of  the  road  1)  miles  above  Echo,  No.  722,  where  there  is 
an  old  bank  at  which  the  coal  is  reported  thick  and  where  it  appears  to  have  been  rather 
extensively  dug.  Near  the  point  just  described  is  a  working  bank,  No.  723,  in  which  the 
coal  is  good  and  2  feet  8  inches  thick  (PI.  VII,  47).  On  the  opposite  side  of  the  branch  to 
the  south  in  an  old  opening,  No.  724,  and  about  three-fourths  mile  farther  up  the  branch. 
No.  725,  is  another  old  bank  at  which  the  coal  is  reported  2  feet  4  inches  thick.  Still  farther 
up  the  branch,  1}  miles  west  of  the  quadrangle  boundary,  near  the  point  where  the  coal 
goes  under  the  streanf,  No.  726,  is  an  old  opening  at  which  the  coal  is  reported  5  feet  thick, 
and  on  the  south  side  of  the  branch  opposite,  near  railroad  level,  are  a  number  of  old  open- 
ings, No.  727.  These  workings  indicate  that  the  Middle  Kittanning  seam  is  of  minable 
thickness  over  a  considerable  area  along  the  north  branch  of  South  Fork  of  Pine  Creek. 
What  appears  to  be  this  coal  is  tloted  in  the  following  wells  in*the  Pine  Creek  basin: 

Middle  Kittanning  coal  in  uoeUs  in  Pine  Creek  login. 


Name  of  well. 


J.  Carson  (482) 

Laum  Pontius  (409) . . . 
WUlUm  Wadding  (500) 


^®P*°-.  ness.  I 


Feft. 
125 
170 
220 


Name  of  well. 


Feet. 


Concord  Church  (524) ,  near  Muff. 
Joseph  Clever  No.  2  (625) 


Depth. 


Feet. 
190 
100 


Thick- 
ness. 


Feet. 


2 


UPPER   KITTANNINO  COAL. 

The  Upper  Kittanning  coal  is  of  good  thickness  in  this  basin  as  far  east  as  Pine  Furnace 
and  Slabtown.  It  ha»  been  opened  at  two  points  near  the  junction  of  the  forks  of  Pine 
Creek,  one  of  which  is  in  the  ravine  to  the  north.  No.  728,  where  it  is  close  beneath  the 
FreepOrt  sandstone  and  apparently  about  3  feet  thick,  and  the  other  is  near  the  road  on  the 
point  of  the  spur  between  the  two  forks.  No.  729.  There  is  a  large  blossom  at  two  points 
in  the  road  along  South  Fork,  Nos.  730  and  731,  and  a  thickness  of  2  to  3  feet  of  coal  is 
faidicated. 

In  the  ravine  just  beyond,  the  coal  has  been  opened  at  two  points,  Nos.  732  and  733,  and 
also  in  the  ravine  to  the  south.  No.  734.  About  one-half  mile  farther  up  the  creek,  No. 
735,  is  an  old  mine  at  which  the  coal  was  extensively  mined  for  coke  for  use  at  Pine  Creek 
Furnace.  One-half  mile  above  this  are  two  old  workings,  No.  736.  It  is  probably  at  the 
eastern  one  of  these  that  Piatt  a  obtained  the  following  section: 

Upper  Kittanning  codl  at  Pine  Furnace  {PL  VII,  56). 

Ft.  In. 

Coal 1    10 

Slate  and  bony  coal 1 

Coal 9 

2      8 

Mr.  John  Painter,  superintendent  of  the  works  at  Pine  Creek  Furnace,  reports  the  coal 
to  be  of  good  quality,  but  expensive  to  mine  because  it  is  cut  out  to  considerable  extent 
by  the  overlying  Freeport  sandstone,  which  appears  to  bo  heavy  over  much  of  this  region. 
The  coal  mined  at  these  points  was  coked  in  open  pits  at  the  furnace  with  good  results. 
This  seam  was  r^^rded  as  the  Lower  Freeport-,  but  its  stratigraphic  relations  indicate 
rather  that  it  is  Upper  Kittanning.  In  the  ravine  on  the  north  just  above  Pine  Creek 
Furnace,  No.  737,  the  coal  is  exposed  and  is  about  2  feet  thick.  There  is  an  old  opening 
on  the  east  side  of  Deaver  Run,  No.  738,  that  is  probably  in  this  coal,  and  at  the  head  of  the 

a  Second  Oeol.  Survey  Pennsylvania,  Kept.  H5,  p.  123. 
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run,  Nos.  739  and  740,  the  coal  is  partly  exposed  and  appears  to  be  over  1  foot  thick.  On 
tho  road  southwest  from  Oscar  the  coal  shows  at  No.  741,  and  near  by  is  an  old  pit.  At 
Echo  this  seam  is  of  minable  thickness  and  considerable  coal  is  taken  out  at  the  Beck  bank, 
No.  742,  at  which  the  following  section  was  measured: 

Uj>per  KiUanning  coal  at  the  Beck  hanJc,  Echo,  No.  7^  (PL  VII,  66). 

Ft.  in. 

Coal 1    4 

Shale li 

Coal 1    3 

2    8i 

Beyond  this  point  nothing  further  is  known  of  the  coal  in  outcrop  on  South  Fork.  On 
North  Fork  it  has  been  opened  beneath  the  Freeport  sandstone  at  the  mouth  of  Bullock 
Run,  No.  743,  and  is  over  2  feet  thick.  Li  the  road  north  of  Slabtown,  No.  744,  its  out- 
crop indicates  a  thickness  of  2  feet,  and  just  across  the  ravine  to  the  east  is  an  old  opening, 
No.  745,  at  which  it  is  reported  2  feet  6  inches  thick.  Just  south  of  Slabtown,  No.  746, 
and  still  farther  south  opposite  the  head  of  Deaver  Run,  No.  747,  are  old  opening.  A 
scam  identified  as  Upper  Kittanning  is  reported  in  the  following  wells: 

Upper  KiUanning  coal  in  weUs  in  Pine  Creek  basin. 


Name  of  well. 

Depth. 

Feet. 
142 
110 

Thick- 
ness. 

Name  ol  well. 

Depth. 

Thick- 
ness. 

Ben  Hill  No.  1  (468) 

Feet. 

3 

.      5 

N.  n.  Rupp  (501) 

Feet. 
165 
100 

Fed. 
5 

Alee  Brico  No.  1  (488) 

Mateer  No.  1  (374) 

4 

• 

It  is  highly  probable  that  there  is  a  workable  body  of  Upper  Kittanning  coal  of  consid- 
erable extent  between  the  forks  of  Pino  Creek  west  of  a  line  connecting  Slabtown  and 
Oscar,  and  this  may  be  connected  with  the  workable  area  in  the  vicinity  of  Rural  Valley. 

LOWER   FREEPORT   COAL. 

The  Lower  Freeport  coal  does  not  appear  to  be  present  in  any  thickness  in  the  lower 
part  of  this  basin.  Its  blossom  was  observed,  however,  in  the  road  north  jast  above  the 
junction  of  the  two  forks,  No.  748,  and  in  the  road  on  the  point  of  the  spur  between  the 
two  forks.  No.  749.  In  the  ravine  south  of  Pine  Furnace  it  makes  a  good  showing  in  the 
road,  No.  750,  and  it  has  been  dug  in  a  western  branch  of  the  ravine  on  the  north  just  above 
Pine  Furnace,  No.  751,  where  considerable  coal  ddbris  shows  in  the  stream  and  the  I»wcr 
Freeport  limestone  underlies  the  coal.  In  the  second  ravine  on  the  south  above  Pine 
Furnace  is  an  old  opening.  No.  752,  and  on  the  point  of  a  spur  1  mile  east  is  another.  No. 
753.  Along  Deaver  Kun  it  has  been  opened  on  the  east.  No.  754,  and  near  the  head  of 
the  nm,  No.  755,  it  is  exposed  in  the  road  and  is  2  feet  or  more  in  thickness.  Its  blossom 
was  seen  in  the  road  ont^half  mile  south  of  Oscar,  No.  756,  and  1  mile  east  it  has  been 
opened  on  the  hillside.  No.  757,  and  is  2  feet  6  inches  thick  (PI.  VIII,  72)  two  miles  east, 
in  the  ravine  south  of  Echo,  are  openings,  Nos.  758,  and  759.  Just  north  of  Echo  it  shows 
in  tlie  road,  No.  760,  and  still  farther  north.  No.  761,  is  a  bank  at  which  the  coal  is  2  feet  5 
inches  thick.  On  the  ridge  between  this  ravine  and  the  next  on  the  east  the  coal  makes 
a  large  showing  in  the  road.  No.  762. 

On  North  Fork  it  was  observed  near  the  mouth  of  Bullock  Run,  No.  763,  6  inches  thick, 

but  nothing  was  seen  of  it  between  this  point  and  the  vicinity  of  Muff,  where  it  reappears 

on  the  liills  to  the  north.     It  makes  a  large  .showing  at  several  points  on  the  hills  northwest 

of  MulJ,  Nos.  764  to  7t)(),  and  has  been  opened  on  the  ridge  to  the  northeast,  No.  767. 

Xotliiiii^  (ic/iniio,  however,  was  WrweA  cowcfeTivvw^ VVv^  \\\\0«DkRsa  wA^^^^^Vfcx  ^i\fcA«i«n. 

in  this  iocaJity. 


I' 


GOALS   IN   PINE   OBEEK    BASIN.  83 

UPPER  FREEPOST  COAL. 

The  Upper  Freeport  coal  appears  to  be  generally  good  throughout  the  basin.  South  of 
South  Fork  it  has  been  worked  to  some  extent  in  a  ravine  west  of  Pine  Furnace.  There 
is  an  old  bank,  No.  768,  and  a  working  bank  on  the  Dau^erty  property,  No.  769,  at 
which  the  following  section  was  measured: 

Upper  Freeport  coal  aithe  Dougherty  bank,  souihtoest  of  Pine  Fwmace,  No.  769  (PI  IX,  122). 

Ft.  In. 

Coal 2 

Bone \ 

Coal Hi 

Bone 2 

Coal ^ 

3  6i 

At  an  opening  in  the  ravine  south  of  Pine  Furnace,  No.  770,  the  coal  is  2  feet  to  2  feet 
3  inches  thick  (PI.  IX,  123)  and  one-half  mile  south.  No.  771,  the  coal  is  exposed  in  the 
road  and  is  2  feet  or  more  thick.  The  coal  in  this  ravine  is  overlain  by  sandstone  and 
shows  a  great  thinning  between  this  locality  and  the  Daugherty  bank.  Near  the  head  of 
the  ravine  just  northeast  of  Pine  Furnace,  No.  772,  abundant  coal  debris,  clay,  and  springs 
indicate  the  position  of  the  seam.  Near  the  head  of  Deaver  Run,  No.  773,  its  blossom 
was  seen  in  the  road.  Near  the  point  of  a  spur  just  west  of  West  Valley,  No.  774,  an 
opening  had  been  started,  but  had  not  been  driven  in  beneath  rock  cover.  About  1  foot  of 
coal  was  exposed  and  fragments  of  limestone  had  been  thrown  out,  indicating  that  the 
coal  is  Upper  Freeport.  At  the  head  of  the  ravine  to  the  east.  No.  775,  the  coal  was 
reported  in  the  cellar  of  a  house.  On  the  point  of  a  spur  1  mile  northeast  is  an  old  open- 
ing. No.  776,  50  feet  above  an  opening  into  the  Lower  Freeport  coal.  One  mile  south- 
west of  Oscar  are  two  old  openings,  Nos.  777  and  778,  and  just  over  the  divide  beyond  the 
coal  makes  a  good  showing  in  the  road,  No.  779.  Near  the  head  of  a  ravine  about  1) 
miles  east  of  Oscar,  No.  780,  is  an  old  opening,  and  at  the  head  of  the  next  ravine  to  the 
east,  south  of  Echo,  No.  781,  is  a  bank  at  which  the  coal  is  3  feet  9  inches  thick  (PI.  IX, 
124).  Still  farther  east  in  the  ravine  followed  by  the  railroad  to  Yatesboro  is  Cook's  bank, 
No.  782,  at  which  the  coal  has  the  section  given  below: 

Upper  FrtepoH  coal  at  Cook's  hank,  southeast  of  Echo,  No.  782  (PL  IX,  12S). 

Ft.  in. 

Coal,  slaty 10 

Parting } 

Coal 3     6 

At  the  Carson  bank  three-fourths  mile  west  of  Bryan,  No.  783,  2  feet  10  inches  of  coal 
were  seen  and  the  coal  is  reported  4  feet  to  4  feet  2  inches  thick;  just  across  the  branch 
to  the  north  is  an  old  opening,  No.  784,  and  in  a  ravine  to  the  northwest.  No.  785,  is 
another.  Somewhere  in  this  neighborhood,  apparently,  Platte  obtained  the  foUowing 
section: 

Upper  Freeport  coal  at  Mclhoain  farm  and  at  Cook  farm.  Echo  (PL  IX,  126). 

Ft.  in.    • 

CoaL 3     8 

Slate 1 

Coal 4 

4  1 

On  the  spur  1  mile  north  of  Oscar,  No.  786,  the  seam  is  worked  and  is  4  feet  thick  (PI. 
rX,  127). 
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In  the  road  north  of  Ekiho,  No.  787,  the  blossom  of  the  coal  was  seen,  and  on  ihe  ridge 
farther  north,  No.  788,  the  coal  is  opened  at  two  points,  at  one  of  which,  on  the  Brown  & 
Mosgrove  property,  the  coal  is  4  feet  thick  with  irregular  thin  partings.  On  the  knob 
three-fourths  mile  southeast  of  Muff,  No.  789,  is  a  bank  and  a  little  to  the  east  of  this  point 
the  coal  makes  a  laige  showing  in  the  road.  No.  790.  On  knobs  1  to  2  miles  east  of  Muff 
the  coal  is  present  and  of  good  thickness.  At  No.  791  it  makes  a  good  showing  in  the  road, 
and  on  the  knob  about  1  mile  east  is  a  bank.  No.  792.  The  Freeport  limestone  outcrops 
in  the  road  at  No.  793,  and  the  blossom  of  the  coal  shows  in  the  road  to  the  north,  No.  794. 
On  a  knob  north  of  North  Branch,  2  miles  northeast  of  Echo,  No.  795,  the  coal  makes  a 
large  showing  in  the  road.  One  mile  farther  east.  No.  796,  the  Freeport  limestone  is 
reported  in  a  well  and  near  by  is  a  prospect  pit  for  the  coal.  Little  could  be  learned  of 
the  coal  south  of  North  Branch.  In  the  side  valley  above  E^cho  clay  and  springa  were 
observed,  Nos.  797  and  798,  that  probably  indicate  the  position  of  the  seam;  1  mile  to  the 
northeast.  No.  799,  its  blossom  was  seen;  just  to  the  north  of  this  point,  No.  800,  is  an 
old  pit;  and  one-half  mile  farther  north  on  the  north  side  of  the  spur.  No.  801,  coal  d^ris 
was  seen  that  may  come  from  this  coal,  though  the  position  is  rather  low.  Near  the  head 
of  North  Branch  the  coal  shows  near  the  stream  level.  No.  802,  to  the  north  the  coal  makes 
a  good  showing  in  the  road.  No.  803,  and  near  by,  No.  804,  are  two  banks  at  one  of  whidi 
the  coal  is  4  feet  thick  (PI.  IX,  128). 

Just  over  the  hill  from  this  point,  in  the  Mahoning  basin.  No.  805,  is  another  old  opening 
associated  with  a  limestone  quarry.  There  is  doubt  as  to  whether  the  coal  is  present,  as 
mapped,  beneath  the  flat  land  just  to  the  southwest  of  the  last-described  points,  but  the 
structure  and  topography  seem  to  indicate  that  it  is,  though  it  is  probably  under  too  thin 
cover  and  too  much  weathered  to  be  of  any  value.  On  the  knob  to  the  west.  No.  806,  the 
coal  is  exposed  in  connection  with  a  limestone  quarry,  and  on  the  knob  southwest  of  this 
point.  No.  807,  there  is  another  limestone  quarry  and  probably  the  coal  is  present,  but  under 
thin  cover. 

On  North  Fork  of  Pine  Creek  the  coal  has  been  opened  in  the  ravines  north  of  the  junctioo 
of  the  forks,  Nos.  808,  809.  In  the  road  on  the  point  of  the  spur  between  tlie  two  forks, 
No.  810,  the  coal  is  exposed  and  about  1  foot  6  inches  was  seen.  On  Bullock  Run  the  coal 
has  been  opened  at  several  p>oints,  Noe.  811  to  814.  At  No.  811  is  a  working  bank  beneath 
the  Mahoning  sandstone ;  at  the  other  points  are  old  workings.  At  the  bank  the  following 
section  was  obtained: 

Upper  FreepoH  coal  on  BnUock  Run,  No.  811  (PI  IX,  129), 

Ft.  in. 

Coal 6 

Parting J 

Coal 2 

Parting J 

Coal : .  3 

Parting i 

Coal ; 1    7 

2    6i 

On  North  Fork  about  1  mile  al)ovo  the  mouth  of  Bullock  Run  the  blossom  of  the  coal 
was  .seen  in  the  road  on  the  south.  No.  815,  and  in  the  ravine  just  above  on  the  north  its  lime- 
stone is  quarried,  No.  816,  and  its  blossom  was  seen,  Nos.  817  and  818.  In  the  ravine  next 
eastward  the  coal  has  been  opened  in  several  places,  Nos.  819  to  823.  At  No.  823  it  is  3 
feet  and  at  No.  821  it  is  3  feet  8  inches  thick  ( PI.  IX,  130).  It  also  shows  in  the  road  at  No. 
824.  About  1  mile  northeast  of  SlabtowTi  it  shows  in  the  road,  No.  825,  and  has  been  opened 
at  No.  82G.  In  the  G.  \V.  Sowers  well  (384)  at  this  point  the  coal  was  penetrated  at  the 
depth  of  80  feet  and  reported  4  feet  tliick.  On  the  knob  three-fourths  mile  south  of 
Slabtown,  No.  827,  is  a  bank  and  on  the  knob  IJ  miles  northeast.  No.  828,  is  an  old  open- 
ing. East  of  Muff  the  coal  occurs  only  in  small  patches  on  the  tops  of  the  highest  knobs, 
the  last  outlier  Ix'ing  on  the  high  knob  at  Concord  Church,  in  \^hich  are  two  banks,  Nos. 
829  and  >v^().  At  the  latter,  known  as  the  Bowser  bank,  the  coal  is  4  feet  4  inches  thick 
(PL  IX,  131). 
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BBUBH  CRBEIE  COAL. 

The  Brush  Creek  ooal  shows  at  a  few  points  along  the  ridge  road  in  the  vicinity  of  West 
Valley,  Nos.  831  to  835.  At  these  points  a  thickness  of  2  feet  or  more  is  indicated.  At  the 
first  is  an  old  pit  that  may  have  been  dug  in  search  of  this  coal,  but  probably  is  too  low 
for  it. 

00AL8  DT  THE  KAHOHIVO  BASUT. 
BROOKYILLE  OOAL. 

The  blossom  of  the  Brookville  coal  was  seen  in  the  road  north  of  Dee,  No.  836,  and  a 
thicknewfl  of  2  feet  is  indicated.  In  the  valley  near  the  road  crossing  east  of  Kellersbuig, 
No.  837,  the  coal  is  apparently  over  1  foot  thick.  It  reaches  a  good  development  along 
the  upper  part  of  Mahoning  Creek  within  the  quadrangle.  At  the  mouth  of  the  ravine 
known  as  Sandy  Hole,  which  enters  Mahoning  VaUey  about  2  miles  below  Putneyville, 
No.  838,  the  coal  is  exposed  and  exhibits  the  section  given  below: 

BrookviUe  coal  below  PuineyviOe.  No.  8S8  (PL  VI,  3). 

Ft.  in. 

Coal 1     5 

Shale 1 

Coal : 1     5 

3  10 

About  1  mile  below  the  mouth  of  Sandy  Hole,  No.  839,  a  coal  4  feet  thick,  with  an  8-inch 
parting  in  the  middle,  which  is  evidently  Brookville,  is  reported  near  creek  level.  In  the 
bluffs  at  the  point  of  the  big  bend  below  Putneyville,  No.  840,  this  coal  has  been  faced  up 
by  Mr.  Miles  Putney,  and  shows  the  following  section: 

BrookviUe  coal  at  the  big  bend  below  PtUneyvilU,  No.  SJfi  (PI.  VI,  4). 

Ft.  in. 

Coal 1  3 

Hard  binder 8 

Coal 2  6 

4  4 

This  coal  is  very  hard,  brittle,  and  lusterless.     Nothing  is  known  as  to  its  chemical 

composition  or  fuel  qualities.     Near  the  dam  at  Putneyville,  No.  841,  this  coal  has  been 

dug  to  some  extent.    South  of  EddyviUc  it  has  been  opened  in  a  ravine.  No.  842,  and  on  the 

Bittinger  property  on  Camp  Run  farther  south,  No.  843.    At  the  last  point  two  benches 

are  reported,  the  upper  of  which  was  worked.     In  the  Daniel  West  well  (535),  3  miles  south 

of  Eddyville,  this  coal  was  reported  6  feet  thick  at  129  feet,  and  in  the  Conrad  Berlinc  well 

(529),  east  of  Belknap,  it  is  reported  3  feet  thick  at  139  feet.    Northeast  of  Eddyville  on 

Pine  Run,  No.  844,  the  coal  is  exposed  in  the  bank  of  the  ravine  below  the  road.    At 

this  point  it  shows  the  same  section  as  given  above,  but  has  dwindled  to  less  than  half  the 

thickness. 

Broohme  coal  on  Pine  Run,  No.  8U  (PI-  VI,  5). 

Ft.  in. 

Coal 10 

Hard  binder 2 

Coal 8 

1      8 

StiU  farther  up  Pine  Run,  just  below  McWilliams,  No.  845,  a  hard,  brittle  coal  is  exposed 
at  the  base  of  a  heavy  sandstone.  About  2  feet  was  seen.  It  is  probably  the  Brookville. 
These  observations  indicate  the  probability  of  a  good  body  of  this  coal  along  upper  Mahon- 
ing Creek,  and  the  further  fact  that  what  appears  to  be  this  same  bed  is  noted  of  good 
thickness  in  several  wells  on  North  Fork  of  Pine  Creek  below  MufI,  as  already  described, 
suggests  the  possibility  that  the  bed  underlies  the  intervening  territory.  The  indications 
woukl  appear  to  justify  prospecting  at  least. 
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OLABION   GOAL. 

The  Clarion  coal  was  noted  at  only  a  few  points  and  everywhere  as  a  thin  bed.  It  shcnn 
in  the  road  north  of  Dec,  No.  846,  and  in  the  ravine  east  of  Deanville  it  is  exposed  and  is 
1  foot  thick.  In  the  W.  H.  Euhns  well  (395),  at  Goheenville  it  is  reported  2  feet  ihidc 
at  the  depth  of  90  feet.     It  is  apparently  of  no  value  in  this  basin. 

LOWER   KTITANNINO   COAL. 

The  Lower  Eittanning  seam  varies  much  in  thickness  in  different  parte  of  the  Mahoning 
basin.  It  is  mined  at  the  Mahoning  colliery  north  of  Mahoning,  and  at  a  bank  about  one- 
half  mile  north  of  this  point.  No.  847,  the  seam  is  2  feet  8  inches  thick  (PL  VI,  31).  Analy- 
sis No.  2  (p.  98)  is  of  a  sample  of  the  coal  from  this  locality.  About  the  head  of  the  ravine 
southeast  of  Widnoon  are  a  number  of  old  banks,  Nos.  848  to  851.  On  the  east  side  of 
this  ravine,  No.  852,  is  a  new  opening  in  which  the  coal  is  2  feet  thick.  Tho  opening  has 
not  been  driven  deep  enough,  however,  to  obtain  the  full  thickness  of  the  seam.  Near  by. 
No.  853,  is  an  old  opening.  In  a  ravine  three-fourths  mile  southeast  of  Dee,  No.  854, 
the  coal  is  exposed  beneath  dark  shale,  and  is  2  to  3  feet  thick.  Along  Scrubgrass  Creek 
the  coal  is  near  water  level  as  far  east  as  Goheenville.  There  b  evidence  that  it  has  been 
stripped  at  the  mouth  of  a  ravine  on  the  south  2  miles  above  the  mouth,  No.  855,  and  just 
above  No.  856,  the  coal  is  exposed  at  creek  level  at  the  mouth  of  a  ravine  on  the  north  and 
is  2  feet  6  inches  thick  (PI.  VI,  32). 

The  coal  at  this  point  is  immediately  overlain  by  about  30  feet  of  soft  black  shale  and 
that  in  turn  by  a  heavy  sandstone,  a  section  that  is  characteristic  of  the  locality.  About 
three-fourths  mile  below  Goheenville,  No.  857,  the  coal  is  2  feet  2  inches  thick  (PI.  VI, 
33),  and  is  opened  beneath  black  shale,  which  is  overlain  by  20  feet  of  heavy  sandstone. 
It  was  noted  in  the  following  wells  in  the  vicinity  of  Goheenville: 

Lower  KiUanning  coal  in  wells  near  OoheenviMe. 


Name  of  well.  '  Depth 


J.  Brosius  No.  2(397) 

Housor  heirs  (393) 

J.  P.  Kamnierdiener  (302) 


Thick- 
nesp. 


Feet.       Feet. 
289  4 

260  4 


35 


4 


At  Goheenville  is  an  old  pit,  No.  858,  and  1  mile  east  of  town  the  blossom  of  the  coal 
was  seen  in  the  road,  No.  859.  Near  Kellcrsburg  is  an  old  opening,  No.  860,  and  a  working 
bank  on  the  Bish  farm,  No.  861,  at  which  the  section  Ix'low  was  measured: 

TA)wer  KUtanning  coal  at  the  Bish  bank,  KeUersburg,  No.  861  {PI.  VI,  34)- 

Ft.  ill. 

Bono 5 

Coal 1  2 

Parting i 

Coal 1  2 

2    9J 

The  miner  at  this  bank  reported  that  the  seam  yielded  on  the  average  not  over  2  feet  of 
good  coal.  At  the  head  of  the  valley  east  of  Kellersburg  are  two  old  openings,  Nos.  862, 
86^^.  Near  the  mouth  of  the  ravine  south  from  Deanville,  No.  864,  the  coal  was  exposed 
in  a  side  ravine  to  the  thickness  of  1  foot  6  inches.  The  coal  was  not  seen  between  the 
mouth  of  this  ravine  and  Mahoning  Furnace,  but  in  the  ravine  to  the  north  of  that  point 
it  shows  as  a  thin  bony  ImxI,  No.  865.  Its  blossom  was  noted  1^  miles  to  the  southwest  of 
Mahoning  Furnace,  No.  <S66.  Near  the  mouth  of  Sandy  Hole,  l)elow  the  big  bend  at  Putney- 
villo,  tlie  coal  lias  Ix'cn  worked  on  the  Schreckengost  property,  No.  867,  but  the  opening  was 
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flooded  and  the  writer  could  not  examine  the  coal.  The  seam  was  reported  to  yield  only 
about  1  foot  8  inches  of  good  coal,  which  is  said  to  be  excellent  for  steaming  purposes.  In  a 
ravine  northwest  of  Putneyville,  No.  868,  the  seam  is  reduced  to  6  inches  in  thickness,  but 
at  the  forks  of  Cathcart  Run  north  of  Putneyville,  No.  869,  the  coal  is  reported  on  good 
authority  to  be  2  feet  6  inches  thick.  At  Foreman's  bank  southeast  of  Putncyville,  No. 
870,  the  coal  is  3  feet  6  inches  thick  (PI.  VT,  35). 

This  shows  a  great  improvement  in  the  coal  from  its  condition  below  Putneyville.  The 
coal  undergoes  a  great  change  one-half  mile  to  the  south  of  Foreman's  bank,  where  the 
following  section  was  exposed  in  the  road.  No.  871 :    . 

Sedion  in  road  near  head  of  run  in  the  southeast  comer  of  Mahoning  Toumship,  No.  871. 

Feet. 

Coal 2 

Clay * 6 

Limestone 2 

Shale 5 

Coal {to  2* 

Clay 6 

Shale 4 

Sandstone 1 

Shale V 1 

Sandstone 3 

Coal 1 

Shale 10 

Concealed 10 

Vanport  limeetone. 

It  is  somewhat  difficult  to  interpret  such  a  section  as  this.  The  lower  and  middle  coals 
fall  within  the  usual  limits  of  the  Lower  Kittanning  coal  above  the  Vanport  limestone,  but 
the  upper  coal  is  higher  above  the  limestone  than  the  Lower  Kittanning  is  known  elsewhere 
in  the  quadrangle,  yet  the  interval  is  less  than  that  known  between  the  Vanport  limestone 
and  the  Middle  Kittanning  coal.  The  assumption,  therefore,  that  these  thin  beds  really 
represent  the  Lower  Kittanning  coal  split  into  three  benches  seems  the  most  probable. 
Such  cases  are  known  to  occur  elsewhere  in  this  and  other  seams,  and  may  be  the  result  of 
local  rapid  deposition  of  sediment  during  the  accumulation  of  the  coal  seam  which  inter- 
rupted the  continuity  of  the  accumulation. 

On  the  bluff  of  the  2ilahoning  1  mile  southeast  of  Eddyville,  No.  872,  is  an  old  opening 
and  about  1  mile  to  the  south  the  coal  shows  in  the  road,  No.  873.  On  the  forks  of  Camp 
Run  it  has  been  opened  at  several  points,  Nos.  874  to  876,  and  its  blossom  shows  at  Nos. 
877  and  878.  On  the  hill  overlooking  the  gorge  of  Glade  Run,  No.  879,  is  an  old  bank  at 
which  the  coal  is  reported  3  to  4  feet  thick,  and  1)  miles  northeast  on  the  blufl  of  Mahoning 
Creek  is  another  opening.  No.  880.  In  the  Jewell  heirs  well  («')32),  on  the  brow  of  the  south 
bluff  of  Mahoning  Creek,  the  coal  is  reported  3  feet  thick  at  36  feet,  and  in  the  A.  II.  West 
well  (533)  near  by  it  is  reported  at  28  feet.  On  the  hill,  1  mile  south  of  Eddyville,  No.  880, 
the  coal  haa  been  opened  and  is  reported  3  feet  thick,  and  a  short  distance  northeast  is 
another  old  opening,  No.  882.  About  1)  miles  northeast  of  EMdyville,  near  the  quadrangle 
margin,  No.  883,  is  a  working  bank  at  which  the  coal  has  the  following  section: 

Lower  Kittanning  coal  northeast  of  Eddyville,  No.  883  {PL  VI,  36). 

Ft.    In. 

Coal 6 

Parting 

Coal : 1      6 

Parting 

Coal 8 

Parting 

Coal 8 

3     4 
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Near  by,  No.  884,  is  an  old  opening.  East  of  Chariestown,  near  the  maigin  of  the  Rural 
Valley  quadrangle,  No.  885,  the  blossom  of  the  coal  shows  in  the  road  and  indicates  a  thid^- 
ness  of  1  to  2  feet,  and  west  of  Charlestown  is  an  dd  opening,  No.  886.  Toward  the  hetd 
of  Little  Mudlick  Creek  the  bloaKxn  of  the  coal  shows  at  a  number  of  pcMnts,  Noa.  887  to 
889;  still  higher  is  an  opening,  No.  890,  at  which  the  coal  is  2  feet  thick,  and  just  above  is 
another  old  opening,  No.  891.  On  the  whole  this  coal  seems  to  be  yariable  and  of  unceitam 
yalue  across  Uie  central  part  of  this  basin  from  PutneyviUe  to  Dee,  but  of  greater  thkkness 
and  value  to  the  east  from  Qiarlestown  to  Belknap. 

MDDLS  KITTANNINO  GOAL. 

Very  few  indications  of  the  Middle  Kittanning  coai  were  noted  in  the  ^^Knimg  baaiD. 
It  makes  a  good  showing  in  the  road  on  the  point  of  the  f^nir  south  of  Mahoning  Fumaoe, 
No.  S&2,  and  vi  reported  to  have  been  opened  and  found  3  feet  thick  in  the  vicinity.  On  the 
ridge  sou ih west  of  EddyviDe,  No  9^.  i^  an  old  op^Mii^ig  m  this  coal  and  just  south,  No.  894, 
its  blossom  was  seen  in  the  road. 


UPPIB  KnTANNING  GOAL. 


% 


Li  the  upper  portion  of  this  basin  the  Upper  Kittanning  seam  is  locally  of  great  thickness. 
It  is  also  present  between  Widnoon  and  Kdlersbuig,  but  nothing  definite  was  learned  about 
it  in  that  locality.  About  1  mile  east  of  Widnoon  is  an  old  pit,  No.  895,  that  appears  to  be 
inthisseam.  SouthwestofDeanville,  No.  896,  it  was  seen  in  a  ravine  below  10  feet  of  flaggy 
sandstone  and  it  outcrops  in  the  road  near  by.  At  both  points  it  appeared  to  have  a  thick- 
ness of  2  feet.  Below  the  road  southwest  of  Qoheenville,  No.  897,  is  an  old  opening  probaUj 
in  this  coal.  On  the  hill  1  mile  south  of  E2ddyville  is  an  old  optaning.  No.  808,  at  which  th^ 
coal  b  repotted  3  feet  thick.  It  is  best  developed,  however,  in  the  ravine  of  Catheart  Run 
north  of  PutneyviUe  and  on  the  east  side  of  Littk)  Mudlick  Creek.  At  the  former  place  the 
scam  reaches  a  thickness  of  15  feet  in  the  Brooks  bank,  No.  889,  and  is  composed  of  two 
benches  of  cannel  coal  or  shale  and  two  of  bitimiinous  coal,  as  shown  in  the  section  below: 

Upper  Kittanning  coal  ai  Brooks  hank.  No.  899,  near  the  head  of  Catheart  Run  north  ofPutney- 

vUU  a  {PI  VII,  57). 

Ft.    In. 

Cannel  shale 5     1 

Bituminous  coal 1 

Cannel * : {^7    1® 

Bituminous  coal 2 


{ 


8    11 
to  15      1 


An  analysis  of  the  cannel  shale  at  this  bank  is  given  in  No.  1 1  of  the  table  on  page  96.  On 
the  east  side  of  Little  Mudlick  Creek  the  coal  is  of  better  quality  than  elsewhere  and  it  has 
been  worked  for  years  at  the  Thompson  and  Wynkoop  banks,  in  which  the  seam  has  the 
section  given  l)clow: 

Upper  Kittanning  coal  ai  Thompson  hank  in  Little  Mudlick  Creek  a  {Pl.  VII ,  68). 

Ft.    in. 

Slate  roof 

Bituminous  coal 4 

f""""^' {to8 

Bituminous  ooal 1    il 

J       5    11 
ttol3    11 
See  analyses  Xos.  12,  13,  and  14  (p.  98). 

a  T'latt,  W.  (i.,  Sivond  Grol.  Sur\'fy  Pennsylvania,  Rept.  115,  p.  178. 
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Ujyper  KiUanning  eod  at  Wynkoop  bank,  LitOe  Mudliek  Creek  a  {PI  VII,  69.) 

Slate  roof.  Ft.    in. 

Bituminous  coal 2     2 

Cannel  coal Lq  g 

bituminous  coal Uq  j 


{to  9 


8 
2 


The  exact  location  of  these  banks  is  not  known  to  the  writer,  but  there  is  a  bank,  No.  900, 
on  the  east  side  of  Little  Mudlick  Creek  about  2  miles  below  where  it  crosses  the  quadrangle 
boundary,  that  may  be  one  of  them.  At  any  rate  the  bank  is  in  the  general  locality  in 
which  this  seam  reaches  the  good  development  shown  in  the  sections. 

East  of  Charlestown,  and  probably  off  the  quadrangle,  this  seam  is  found  to  thicken  up 
again  over  a  small  area.  It  has  been  worked  at  a  bank  on  the  Jacob  Schieck  farm  where  the 
section  is  similar  to  those  given  above.  2> 

Piatt,  writing  twenty-five  years  ago,  stated  that  this  seam  had  not  been  found  on  the 
west  side  of  Pine  Run  in  the  vicinity  of  Charlestown  and  McWilliams,  though  diligent  search 
had  been  made  by  the  farmers  of  that  locality,  nor  had  it  been  found  on  the  west  side  of 
Little 'Mudlick  Creek.  The  present  writer  found  nothing  indicating  any  recent  discovery 
of  the  ooal  in  these  areas. 

It  seems  likely,  therefore,  that  the  seam  as  developed  at  the  Brooks,  Thompson,  and  Wyn- 
koop banks  is  of  small  extent,  not  persisting  through  the  hill  from  the  Brooks  bank  to  the 
west  side  of  Little  Mudlick  Creek,  nor  from  the  Thompson  and  Wynkoop  banks  to  the  valley 
of  Pine  Run  on  the  east.  Whether  the  seam  extends  from  the  region  of  the  Bostonia  mine 
near  New  Bethlehem  to  that  of  the  Brooks  bank  with  anything  like  the  thickness  existing 
at  those  places  is  unknown,  but  the  presumption  is  against  such  a  conclusion.  As  will  be 
shown  later  (p.  94)  the  greatest  thickness  at  Bostonia  in  the  Redbank  basin  south  of  New 
Bethlehem  persists  only  along  the  main  heading,  while  on  the  cross  headings  it  thins  out 
rapidly.  Piatt  describes  the  thick  coal  on  the  east  side  of  Little  Mudlick  Creek  as  Ijring  in  a 
series  of  troughs  running  in  a  northeast-southwest  direction  and  thinning  on  each  side  in 
the  transverse  direction,  a  feature  that  is  well  shown  in  the  Thompson  bank,  where  the  main 
entry  is  driven  in  a  southeast  direction  across  the  troughs  and  the  intervening  rolls.  At  the 
mouth  of  the  entry  the  cannel  is  only  a  few  feet  thick,  while  at  a  distance  of  100  feet  from 
the  pit  mouth  it  thickens  to  8  feet  and  the  floor  of  the  seam  descends  a  corresponding  amount. 
From  this  point  the  floor  rises  along  the  main  entry,  the  cannel  thins  gradually  and  finally 
disappears,  leaving  only  the  two  bituminous  benches  which  have  united  at  the  level  of  the 
top  of  the  seam.  In  the  center  of  this  depression  side  headings  have  been  driven  oft  from 
50  to  100  feet,  but  no  thinning  of  the  cannel  occurred.  In  other  workings  in  this  vicinity 
the  bituminous  bench  has  been  worked  across  the  comparatively  narrow  ridge  and  into  the 
next  adjoining  trough  on  the  southeast. 

It  thus  appears  that  in  these  limited  areas  of  special  thickening  the  increase  in  thickness 
is  due  to  the  development  of  a  lenticular  bed  of  cannel  which  lies  above  a  bench  of  bitumi- 
nous coal  or  is  intercalated  between  two  l)enches  of  the  same.  In  all  cases  the  roof  of  the 
seam  is  said  to  form  a  nearly  regular  surface,  while  the  increased  thickness  of  the  seam  where 
the  lenses  of  cannel  are  present  is  acconmiodated  by  depressions  in  the  floor  of  the  scam. 

As  shown  above,  the  lateral  extent  of  these  trou^s  is  comparatively  limited;  their  longi- 
tudinal extent,  so  far  as  the  writer  is  aware,  has  in  no  case  been  determined.  Nor  is  it 
known  whether  there  may  not  be  other  deposits  of  a  similar  nature  in  this  region  that  do  not 
crop  out  and  have  never  been  discovered.  These  matters  could  only  be  determined  by 
diamond  drilling  or  by  following  out  the  seam  under  the  surface. 

sPlatt,W.  O.,  Second  Qeol.  Survey  Pennsylvania,  Kept.  H5,  p.  178.        b  Piatt,  op.  cit.,  p.  182. 
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LOWER   FREEPORT  COAL. 

Generally  the  Lower  Freeport  is  not  an  important  coal  in  this  basin.    It  was  mined  below 

the  coke  yards  at  Mahoning  Furnace,  No.  901,  and  Piatt  a  measured  the  following  section 

there:  • 

Lower  Freeport  coal  at  Mahoning  Furnace,  No.  901  {PI.  VIII,  73). 

Ft.  in. 

Coal 2 

Slate 2 

Coal 1  8 

3    10 

See  analysis  No.  18  (p.  98)  for  the  composition  of  the  coal  at  this  point. 

Piatt  states  that  the  coal  is  so  loaded  with  pyrites  as  to  be  worthless,  and  mining  was  aban- 
doned. North  of  this  point,  near  Oakland,  No.  902,  the  coal  shows  in  the  road  and  is  about 
2  feet  thick.  In  a  ravine  about  2  miles  southeast  of  Mahoning  Furnace,  No.  903,  about  3 
feet  of  the  seam  is  exposed,  and  it  is  reported  5  feet  thick.  About  one-half  mile  northwest 
of  this  point  the  coal  yields  a  large  blossom  in  the  road.  No.  904.  On  the  point  of  the  sharp 
spur  south  of  Mahoning  Furnace,  No.  905,  it  has  been  worked  and  is  reported  from  4  to  5 
feet  thick.  In  the  John  Brosius  well  No.  2  (397),  northwest  of  Gohcenville,  the  Lower,Free- 
port  coal  is  reported  5  feet  thick  at  a  depth  of  94  feet,  and  in  the  Brosius  well  No.  1  (398)  it 
is  4  feet  thick  at  a  depth  of  90  feet. 

About  1  mile  east  of  Gohcenville  the  coal  has  been  opened  near  the  road.  No.  854.  One- 
half  mile  northwest  of  Belknap  the  coal  makes  a  good  showing  in  the  road.  No.  907,  as  it 
also  does  at  points  farther  northwest,  Nos.  908  and  909.  On  the  Smullen  farm,  whicii  from 
description  appears  to  be  near  the  head  of  Cathcart  Bun,  the  coal  was  found  3  feet  1  inch 
thick  in  a  diamond-drill  hole.  About  1  mile  west  of  the  mouth  of  Little  Mudlick  Creek, 
No.  910,  this  coal  shows  in  the  road,  and  near  by  it  was  reported  3  feet  5  inches  thick  in  a 
diamond-drill  hole.  It  shows  again  in  the  road  west  of  Little  Mudlick  Creek,  No.  911.  On 
the  high  knob  in  the  nortlicast  corner  of  the  quadrangle  is  an  old  opening,  No.  912.  East 
of  Little  Mudlick  Creek  it  shows  in  the  road  over  the  ridge  to  Charlestown,  No.  913,  and  is 
from  1  to  2  feet  thick.  Just  across  the  ridge  to  the  ea.»*t,  No.  914,  it  also  shows  and  along 
the  ridge  to  the  northeast  on  the  little  knob  by  the  roadside,  Nos.  915  and  916,  fragments 
of  coal  were  seen  that  probably  came  from  this  seam. 

While  this  coal  nmy  be  locally  of  considerable  thickness  in  certain  parts  of  the  basin,  it 
would  appear  from  the  foregoing  description  that  it  is  very  irregular  and  generally  too  thin 
to  be  of  value. 

ITPPEH    FREEPORT   CO.VL. 

The  Upper  Freeport  coal  is  the  mast  important  coal  of  the  basin.  Although  it  has  been 
eroded  from  large  portions  of  the  area  crossed  by  the  Kellersburg  anticline  on  the  west  and 
by  the  Greendale. anticline  on  the  cAst,  it  underlies  lai^e  tracts  along  the  axis  of  the  Fair- 
mount  syncline  and  outliers  of  considerable  size  flanking  the  syncline  on  both  sides.  This 
coal  was  formerly  mined  to  a  considerable  extent  in  a  ravine  alx)ut  1  mile  southea.st  of 
Dee,  No.  917,  and  coked  for  use  at  Stewardson  Furnace,  which  was  located  at  Dee.  (See 
analysis  No.  2^^,  p.  98.)  In  the  next  ravine  to  the  south  of  Scrubgrass  Creek  is  a  working 
bank,  No.  018,  and  on  the  spur  to  the  north  is  an  old  pit,  No.  919.  On  the  Robert  Thomp- 
son property,  south  of  Scrubgrass  Creek,  IJ  miles  above  its  mouth,  No.  920,  is  an  old  strip- 
ping at  which  coal  is  reported  3  feet  thick  and  of  good  quality,  and  one-half  mile  to  the  east 
is  the  Austin  bank,  No.  921,  at  which  Ihe  coal  is  3  feet  thick  (PI.  IX,  132). 

Three-<^juarters  of  a  mile  east  of  the  Austin  bank  is  an  old  opening,  No.  922;  on  the  north 
side  of  the  creek  opposite  the  Austin  bank.  No.  923,  is  another,  and  1 J  miles  to  the  ea.st  is  the 
Kuhns  bank,  No.  924,  at  which  the  coal  is  3  feet  4^  inches  thick  (PI.  IX,  133).  In  the  J.  M. 
llaldeiman  well  (396),  just  to  the  east  of  the  Kuhns  bank,  the  coal  is  reported  3  feet  thick 
and  40  feet  deep. 

oSocoiul  Gool.  Survey  Pciin.sylvuiiia,  Repi.  115,  p.  160. 
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South  and  southeast  of  GoheenvUle  are  four  banks,  Nos.  925  to  928 ;  at  No.  928  the  thickness 
is  3  feet  2)  inches  (PI.  IX,  134).  E^t  of  Goheenville  is  an  old  opening,  No.  929,  a  bank,  No. 
930,  at  which  the  coal  is  3  feet  6  inches  thick,  and  the  Peter  Kammisrdtener  bank,  No.  931, 
at  which  the  coal  is  3  feet  8  inches  thick  (PI.  IX,  135).  One-half  mile  northwest  of  uns 
Kanunerdiener  bank  is  an  old  bank.  No.  932,  and  a  good  showing  in  the  road,  No.  933;  three- 
fourths  mile  east  of  the  Eammerdiener  bank  is  another  working  bank.  No.  934.  On  the 
knobs  in  northern  Wayne  Township,  between  Belknap  and  Putneyville,  are  working  banks 
Nos.  935,  937,  and  940,  and  abandoned  banks,  Nos.  936,  938,  and  939.  In  this  vicinity 
Piatt  a  obtained  the  section  below: 

Upper  Freeport  coal  on  John  Reesemanfarmj  near  McCrea  Furnace  {PI.  IX ^  13€). 

Ft.  in. 

-      Coal 2    3 

Slate IJ 

Ck)al '. 1    8 

There  are  a  few  small  outliers  of  this  coal  on  the  knobs  south  of  Kelleraburg  and  on  one  is 
a  bank,  No.  941,  at  which  the  coal  is  2  feet  10  inches  thick  (PI.  IX,  137).  On  the  knob  three- 
fourths  mile  farther  south  is  an  old  opening.  No.  942.  On  the  ridge  west  of  Deanville  the 
coal  shows  in  the  road.  No.  943;  across  the  ridge  to  the  east.  No.  944,  is  an  old  opening,  and 
another  on  a  little  knob  just  west  of  Deanville,  No.  945.  Southward  from  Deanville  the 
coal  shows  in  the  road  at  No.  946.  There  is  an  old  opening  at  No.  947,  a  blossom  at  No.  948, 
another  old  bank  at  No.  949,  and  a  working  bank,  No.  950.  North  of  Deanvjlle  is  an  old 
bank.  No.  951,  and  about  three-fourths  mile  farther  north  is  Reedy's  bank,  No.  952,  at  which 
the  following  section  was  measured: 

Upper  Freeport  coal  at  Reedy's  hank.  No.  902,  DeanmUe  {PI  IX,  138). 

Ft.  in. 

Bone l\ 

Coal 3    2J 

Parting \ 

Coal 1 

~4  5 
North  of  Reedy's  bank  is  an  old  prospect  pit,  No.  953,  and  an  old  bank,  No.  954.  Along 
the  ridge  above  Redbank  Creek  at  the  point  of  Anthonys  Bend  the  coal  shows  in  the  road, 
No.  955;  a  short  di8tanc«  east  is  a  bank.  No.  956;  a  little  way  to  the  south  is  an  old  opening 
No.  957,  and  at  the  head  of  the  ravine  one-half  mile  farther  south  is  a  working  bank.  No.  958, 
at  whidi  the  coal  is  3  feet  9  inches  thick,  with  a  few  thin,  irregular  partings  (PI.  IX,  139). 
On  the  ridge  about  one-half  mile  west  of  Oakland  is  an  old  pit,  No.  959,  at  which  the  coal  is 
reported  4  feet  thick.  Just  south  of  Oakland  are  two  old  banks,  No.  960,  and  about  three- 
fourths  mile  south  is  a  working  bank.  No.  961,  at  which  the  following  section  was  measured: 

Upper  FreepoH  coal  south  of  Oakland,  No.  961  {PL  IX,  HO). 

Ft.  in. 

Coal ~ 9 

Parting  (thin). 

Coal 1     1 

Parting  (thin). 

Coal y 1     1 

Parting  (thin). 

Coal 10 

3     9 

One  mile  south  of  Oakland  is  a  bank  on  the  DoverspikQ  farm.  No.  962,  and  across  the 
ridge  to  the  east  is  an  old  opening,  No.  963.     Near  the  southern  point  of  the  ridge  over- 

a  Second  Geol.  Survey  Pennsylvania,  Kept.  H5,  p.  140. 
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looking  Mahoniog  Furnace  is  &  working  bank  on  the  Falk  faring  No.  964,  at  wiiich  the 
following  section  is  shown: 

Upper  Freeport  coal  at  the  Folk  bank  near  Mahoning  Furnace,  No.  964.  {PI-  ^^t  W)- 

iVlO  Ft. 

•  Coal 3 

.  .Bony  conl 1        -r- 

■  *  ■■  _^^ 

4 

On  the  point  of  the  spur  to  the  northwest  of  Mahoning  Furnace  is  the  old  mine,  on  the 
ColweU  property,  Np.  965,  that  supplied  coal  for  the  coke  used  at  the  furnace.  Platt« 
reports  the  coal  here  3  feet  11  inches  thick.  His  analysis  of  a  sample  of  the  coal  from  this 
mine  is  No.  25  of  the  table  on  page  98.  On  the  road  up  the  bluff  of  the  Mahoning,  2\  miles 
southwest  of  Mahoning  Furnace,  No.  966,  is  a  working  bank  at  which  the  coal  is  3  feet  5} 
inches  thick,  with  a  few  thin,  irregular  clay  seaqis  (PL  IX,  142).  Just  around  the  point  of 
the  hill  in  the  next  ravine  to  the  east.  No.  967,  are  old  openings,  and  on  the  sharp  spur  south 
of  Mahoning  Furnace,  No.  968,  the  coal  shows  in  the  road.  Still  farther  east,  in  the  north- 
west comer  of  Wayne  Township,  it  shows  in  the  road  at  No.  969,  and  in  a  ravine  at  No.  970 
it  was  reported  stripped  at  one  time.  Just  east  is  an  old  opening,  No.  971.  North- 
east of  this  point,  at  the  head  of  the  ravine  known  as  Sandy  Hole,  No.  972,  is  a  bank  on  the 
Smith  farm,  at  which  the  coal  is  3  feet  10  inches  thick  (PI.  IX,  143).  About  1  mile  southeast 
of  the  Smith  bank  is  another.  No.  973.  On  the  knobs  south  of  Putneyville  the  coal  makes 
a  good  showing  in  the  road,  No.  974;  a  little  to  the  north  is  an  old  bank,  No.  975,  and  on 
the  knob  to  the  north  of  the  last-named  point  is  the  Saxman  bank.  No.  976,  in  the  last  out- 
lier of  the  coal  in  this  direction. 

On  the  ridge  north  of  Mahoning  Creek,  about  1  mile  west  of  Putneyville,  is  a  bank.  No. 
977,  and  in  the  ravine  to  the  north  is  an  old  opening,  No.  978.  Farther  east  in  the  road 
northwest  of  Putneyville,  No.  979,  the  coal  shows  below  the  Mahoning  sandstone,  which  is 
here  40  feet  thick.  On  the  point  one-half  mile  northwest  of  Putneyville  is  the  Putney  bank, 
No.  980,  at  which  the  coal  is  3  feet  5  inches  thick  (PI.  IX,  144). 

About  1  mile  north  of  Putneyville  is  a  bank,  No.  981,  at  which  the  coal  is  3  feet  9  inches 
thick,  with  sporadic  partings  of  clay  of  little  importance.  At  the  head  of  the  ravine  to  the 
north,  No.  982,  is  an  opening,  probably  into  the  Fairmount  No.  4  mine.  West  of  Little 
Mudlick  Creek,  No.  983,  the  blossom  of  the  coal  was  seen.  About  3  miles  farther  northeast, 
No.  984,  the  blossom  was  seen  at  two  points,  and  there  is  a  bank  near  by,  No.  985.  The 
seam  just  catches  in  the  top  of  the  high  hill  in  the  northejist  comer  of  the  quadrangle  and 
has  been  opened  within  30  feet  of  the  top.  No.  986.  Along  the  ridge  between  Little  Mud- 
lick  Creek  and  Pine  Run  the  coal  was  noted  at  several  points,  Nos.  987  to  991.  Beginnirg 
alx)ut  1  mile  north  of  Mahoning  Creek  and  proceeding  nortliward  these  observations  were 
as  follows:  At  No.  987  is  an  old  opening,  at  No.  988  a  working  bank,  at  No.  989  is  another 
old  opening,  at  No.  990  is  an  outcrop  indicating  a  good  thickness,  and  at  No.  991  are  frag- 
ments and  the  coal  was  reported  present. 

COALS  IN  THE  REDBANK  BA8IK. 
I^OCONO  COAL. 

The  whole  series  of  coals  from  the  Pocono  up  is  represented  in  this  basin.  The  underclay 
of  a  I'orono  coal  is  opened  at  the  moutli  of  Rock  Run,  No.  992,  and  the  coal  is  represented 
by  the  overlying  black  shale.  Just  nortli  of  the  quadrangle  and  west  of  LcAtherwood  sta- 
tion two  thin  seams  of  impure  coal  of  Pocono  age  are  exposed  in  a  railroad  cut. 

MERCER    COAL. 

What  is  probably  the  Mercer  coal  shows  just  above  the  railroad  crossing  south  of  Lawson- 
ham,  No.  993,  where  it  is  in  two  benches,  separated  by  fire  clay,  the  upper  of  which  is  6 
inches  and  the  lower  2  inches  thick.  At  the  clay  pits  south  of  Climax,  No.  994,  the  coal  is 
1  foot  6  inches  thick.     It  is  nowhere  known  to  be  of  value  in  the  region. 


o  Second  Gool.  Survey  Pennsylvania,  Rept.  115,  p.  160. 
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BROOKVILL&  COAL. 

The  blossom  of  the  BrookviUe  coal  was  noted,  south  of  Redbank  Creek,  near  Shannon, 
l^o.  9d5.  It  is  partiaUy  exposed  m  the  road  about  midway  between  Widnoon  andljawson- 
Imub,  No.  996,  as  a  coal  or  coaly  shale  1  to  2  feet  thick,  and  its  blossom  was  seen  ih  the  road 
tMie-half  mile  farther  north,  No.  997.  It  is  not  known  to  be  of  workable  thicknras  in  the 
basin. 

CLARION   COAL. 

Tlie  Clarion  coal  was  noted  as  a  6-inch  layer  in  a  shale  cut  by  the  road  three-fourths 
mile  south  of  New  Bethlehem,  No.  998.    It  is  not  known  to  be  of  value  in  the  basin. 

LOWER   KITTANNINO   COAL. 

The  Lower  Eittanning  coal  is  a  very  valuable  bed  in  the  lower  part  of  the  basin.  Open- 
ings were  seen  at  several  points  north  of  the  creek  in  the  Eittanning  quadrangle,  Noe.  999 
to  1001«  and  south  of  the  creek  1  mile  south  of  Shannon  is  a  working  bank.  No.  1002.  At 
Cingler's  bank,  in  a  ravine  about  I  mile  northwest  of  Widnoon,  No.  1003,  this  seam  is  4 
feet  thick  (PI.  VI,  37).  By  the  road,  1}  miles  north  of  Widnoon  is  a  bank.  No.  1004,  and 
across  the  ridge  to  the  west  is  an  old  opening.  No.  1005.  South  of  Redbank  Creek,  east 
of  Lawsonham,  is  an  old  opening,  No.  1006,  and  a  bank  on  the  Duncan  property,  No.  1007, 
at  which  the  coal  is  4  feet  1  inch  to  4  feet  6  inches  thick  (PI.  VI,  38).  North  of  Redbank 
Creek,  east  of  Lawsonham,  are  old  openings,  Nos.  1008  to  1010.  In  a  ravine  1}  miles  west 
of  Eellersburg  is  a  bank  on  the  Maginnis  property.  No.  1011,  at  which  the  coal  is  3  feet  9 
inches  thick  (PI.  VI,  39).  In  the  Maginnis  well  (408)  thb  coal  is  reported  4  feet  thick  and 
85  feet  deep,  and  in  the  D.  O.  Collen  well  (407)  near  by  it  is  reported  5  feet  thick  and  185 
feet  deep.  Within  1}  miles  north  of  Eellersburg  the  coal  is  known  at  a  number  of  points 
as  follows:  At  Nos.  1012  to  1014  are  banks;  at  No.  1015  is  a  blossom;  at  No.  1016  is  a  bank 
at  which  the  coal  is  reported  generaUy  poor,  being  from  1  foot  6  inches  to  3  feet  thick,  and 
at  No.  1017  is  an  old  opening.  This  coal  was  next  noted  in  the  bluff  overlooking  the  creek 
at  Anthonys  Bend,  No.  1018.  At  this  point  the  deterioration  in  the  character  of  the 
Lower  Eittanning  seam,  beginning  in  the  vicinity  of  Eellersburg,  has  apparently  reached 
its  culmination,  as  is  shown  by  the  following  section: 

Lower  KiUanning  eooL  at  Anthonys  Bend  (No.  lOlS),  (PI  VI,  1,0). 

Ft.  in. 

Coal 1 

Shale 3 

Coal 10 

Sbale 2 

aay 4 

Coal 3 

Shale  1 


Elast  of  the  narrows  at  Climax  there  are  old  openings,  Nos.  1019  and  1020.  Nothing 
was  seen  of  this  scam  between  this  point  and  the  Fairmount  No.  5  mine,  east  of  Now  Beth- 
lehem, near  the  quadrangle  boundary,  No.  1021.  At  this  mine  the  coal  shows  a  return  to 
its  normal  thickness  in  the  Allegheny  Valley  and  is  3  feet  1  inch  thick  (PI.  VI,  41).  The 
Lower  Eittanning  coal  has  been  extensively  mined  immediately  north  of  the  quadrangle 
in  this  locality  and  U  known  by  the  fanciful  name  of  the  Fish  basket  vein.  Just  north  of 
the  quadrangle,  in  the  ravine  2  miles  east  of  the  west  boundary  of  Redbank  Township,  the 
coal  was  noted  and  appears  to  be  about  2  feet  thick. 

MIDDLB   KITTANNINO   COAL. 

The  middle  Eittanning  coal  was  noted  only  north  of  the  creek,  west  of  Lawsonham, 
in  the  ^ttanning  quadrangle,  where  there  is  an  old  pit,  No.  1022. 


94        KITTANNING    AND    RURAL   VALLEY   QUADRANGLES,   PA. 

UPPER   KnTANNIXO  COAL. 

The  Upper  Kittanning  coal  is  present  over  a  large  area  along  the  Kelleisburg  anticline  in 
the  northwest  comer  of  the  Rural  Valley  quadrangle.  It  does  not  appear  to  be  of  minabk 
thickness,  however,  though  it  may  be  so  in  limited  areas.  At  Widnoon,  No.  1023,  its  blos- 
som was  noted,  and  it  was  reported  to  have  been  struck  in  digging  the  cellar  of  a  house, 
and  to  be  1  foot  6  inches  thick.  It  shows  in  the  road  1  mile  to  the  north,  No.  1024,  and  is 
apparently  1  foot  thick.  Its  blossom  was  noted  along  the  road  south  from  Widnoon,  No. 
1025,  and  in  the  road  about  1  mile  to  the  northeast,  No.  1026.  It  reaches  dimensions  of 
importance,  however,  only  farther  east.  In  the  road  near  Anthonys  Bend  on  the  south- 
west, No.  1027,  is  an  old  bank,  and  farther  east,  presumably  somewhere  east  of  the  narrows, 
was  the  Anthony  mine,  of  which  Piatt  a  published  thie  following  section: 

Upper  Kittanning  coal  at  the  Anthony  mine,  east  of  the  narrows,  Mahoning  Toumship 

(PL  VII,  60). 

rt.  in. 

Cannel  slate 6 

Soft  slate  and  bony  coal 4 

Coal 3       6 


« 


4        4 


At  the  Bostonia  mine,  2  miles  south  of  New  Bethlehem,  in  Mahoning  Township,  an  effort 
was  once  made  to  mine  this  seam  on  a  conunercial  scale,  but  the  effort  was  a  failure.  This 
mine  was  located  somewhere  in  the  vicinity  indicated  by  No.  1028.  Franklin  Piatt  b 
published  the  following  section  of  the  coal  at  this  mine,  which  he  identified  as  the  Lower 
Freeport: 

Upj)er  Kittanning  coal  at  the  Bostonia  mijie,  south  of  New  Bethlehem  {PI.  VII,  €1). 

Feet. 

Cunnol  slate 

Cannel  coal 8 

Bituminous  coal 2 


10 

He  describes  the  cannel  bench  as  holding  its  thickness  along  the  main  entry,  but  thin- 
ning to  nothing  along  the  cross  headings,  so  that  beyond  the  limits  of  the  cannel  bench 
the  seam  consists  only  of  the  2-foot  bituminous  bench.  Piatt ^  published  analyses 
by  McCreath  of  samples  of  the  different  l)enches  of  coal  at  this  mine,  which  are  given  in 
the  table  on  page  98.     (See  analyses  Nos.  8,  9,  and  10.) 

Platte  expressed  doubt  whether  the  cannel  of  this  region,  including  the  localities  on 
Cathcart  Kun  and  Little  Mudlick  Creek,  hitherto  described,  is  to  be  regarded  as  a  true  can- 
nel coal,  and  called  it  a  cannel  slat<»  with  a  conchoidal  fracture.  In  addition  to  the  con- 
choidal  fracture  it  is  without  luster.  It  thus  possesses  the  physical  characters  by  which 
cannel  coal  is  usually  defined.  Further,  that  it  is  a  coal  and  not  a  slate  is  conclusively 
shown  by  tlie  following  analyses: 


"Sri'ond  Oool.  Survey  Pennsylvania,  Rept.  115,  p.  198. 
t*  Second  Gcol.  Survey  Pennsylvania,  Rept.  H,  p.  240. 
c  Second  Geol.  Survey  Pennsylvania,  Rept.  115,  p.  179. 
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Analyses  ofcannd  coal. 


No.  1. 

No.  2. 

No.  3. 

52.306 

32.665 

.640 

13.345 

No.  4. 

No.  5. 

Fixed  carbon 

27.00 

59.60 

1.30 

12.10 

53.132 

37.830 

1.610 

6.750 

46.194 

30.490 

.510 

22.230 

52.757 

Volatile  hydrocarbon 

37.930 

Moisture 

1.120 

Ash 

6.705 

1.  Breckenridge  cannel  of  Kentucky. 

2.  Cannol  bench  at  the  Thompson  bank. 

3.  Upper  cannel  bench  at  the  Brooks  bank. 

4.  Upper  cannel  bench  of  the  Bostonia  mine. 

5.  Upper  bituminous  bench  of  the  Thompson  bank  (see  section,  p.  88). 

iVnalysis  No.  4  is  of  a  sample  of  what  is  probably  the  poorest  grade  of  cannel  of  the 
region  under  discussion,  yet  it  contains  over  76  per  cent  of  combustible  matter,  whUe  the 
cannel  from  the  Brooks  bank  contains  over  85  per  cent,  and  that  from  the  Thompson  bank 
over  91  per  cent  of  combustible  matter,  so  that  it  is  certainly  inadmissible  to  call  any  of 
this  cannel  a  slate.  It  is  a  cx)al  which  in  some  places  contains  an  unusually  high  percentage 
of  ash.  In  the  cannel  from  the  Brooks  bank,  however,  the  percentage  of  ash  is  but  little 
greater  than  in  the  Breckenridge  cannel  coal  of  Kentucky,  which  may  be  taken  as  a  typical 
cannel,  while  the  cannel  from  the  Thompson  bank  contains  a  much  smaUer  proportion  of  ash 
than  the  Breckenridge  coal.  So  far  as  content  of  ash  is  concerned,  then,  most  of  the  Upper 
Kittanning  cannel  in  this  region  differs  little  from  well-recognized  cannel  coalsof  other  regions, 
assuming,  of  course,  that  the  above  analyses  fairly  represent  its  character.  There  is,  how- 
ever, one  marked  difference  between  this  cannel  and  a  typical  cannel,  and  that  is  in  the 
relative  proportions  of  fixed  carbon  and  volatile  hydrocarbons.  Nearly  all  coals  with  the 
physical  qualities  of  cannel  contain  45  per  cent  or  more  of  volatile  hydrocarbons  and  a 
smaller  amount  of  fixed  carbon.  In  the  Breckenridge  cannel  the  volatile  matter  is  more 
than  twice  that  of  the  fixed  carbon.  In  the  cannel  of  this  region,  on  the  contrary,  the  fixed 
carbon  runs  about  one  and  one-half  limes  the  amount  of  volatile  matter.  In  this  respect, 
therefore,  the  cannel  coal  in  question  is  not  entitled  to  the  name.  It  differs  in  no  way 
from  the  upper  bituminous  bench  of  the  Thompson  bank,  the  composition  of  which  is 
shown  in  analysis  No.  5,  above.  In  fact,  except  for  its  high  percentage  of  ash  in  some  cases, 
it  is  almost  identical  in  character  with  most  of  the  bituminous  coal  from  the  other  scams 
of  the  region,  as  may  be  seen  by  a  study  of  the  analyses  given  in  the  table  on  page  98.  It 
might  be  best  described  by  saying  that  it  is  a  coal  with  the  physical -characterB  of  cannel 
and  the  chemical  composition  of  a  more  or  less  impure  bituminous  coal  of  the  ordinary 
type  of  the  region.  Judging  from  the  analyses  of  this  coal  there  appears  to  be  no  reason 
why  it  would  not  make  a  good  fuel  for  local  use,  where  the  disposal  of  the  ash  iis  not  a  factor 
to  be  considered.  It  could  not  serve  the  ordinary  purposes  of  a  cannel  coal.  It  \a  too 
poor  in  hydrocarbons  to  use  in  the  ma^^ufacture  or  enrichment  of  illuminating  gas  or  for 
the  distillation  of  oil,  and  probably  it  does  not  bum  so  freely  in  an  open  ^te  as  cannel 
coal.  Furthermore,  on  account  of  its  high  percentage  of  ash  it  would  not  command  as 
high  a  price  in  the  market  as  the  purer  coals,  with  which  it  would  have  to  compete,  and 
there  is  therefore  no  probability  of  its  being  mined  on  a  commercial  scale  so  long  as  the 
better  coals  of  the  region  are  unexhausted.  It  will  doubtless  continue  to  be  for  some  time 
a  source  of  local  supply  for  domestic  use. 

LOWER   FREEPORT  COAL. 

The  Xiower  Freeport  coal  is  of  importance  only  in  the  upper  part  of  Redbank  basin, 
where  it  has  considerable  extent  as  a  workable  bed.  It  is,  however,  ^^ubject  to  great  vari- 
ations in  thicknass  within  rather  narrow  limits.  In  the  road  south  of  Anthonys  Bend,  No. 
1029,  it  shows  a  thickness  of  2  feet.  East  of  New  Bethlehem,  near  the  margin  of  the  quad- 
rangle, is  the  Fairmount  No.  3  mine  in  this  coal,  and  a  little  farther  east  is  the  Fainnount 
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No.  2  mme,  with  the  opening  just  north  of  the  quadrtugle.  At  the  latter  mtiK  the  coal  is 
3i  to  4  feet  thick,  but  very  badlj  cut  up  by  clay  veins.  In  this  region  Uie  interval  botwcen 
the  Upper  and  Lower  Freeport  coala  is  40  feet.  No.  18  of  t^e  table  (p.  98)  ia  an  analyai 
by  McCreatli  of  s.  sample  of  this  coal  from  the  neighboring  Boatonia  mine,  ptobuHj  Dear 
that  in  the  Upper  KiltiuiDiDg  seam,  No.  1028.  At  the  Oak  Itidge  No.  2  mine,  in  the  weal- 
em  part  uf  Redbank  Township,  about  1  mile  south  of  the  north  boundaiy  of  the  qiiadi>B^, 
a  thickness  of  4  feet  6  inches  was  measured  (PI.  Vni,74).  This  is  an  exoeptimal  thick- 
ness, and  the  seam  18  reported  much  cut  out  and  too  thin  to  mine  nt  the  south  end  trf  the 
property.  Eaat  of  the  Oak  Ridge  mine  this  coat  has  been  opened  on  the  Kunsellnui  prc^ 
erty,  No.  1030. 


The  Upper  Frecport  coal  has  been  eroded  from  the  region  west  of  Oakland.  Just  north 
of  Oakland  are  two  hanks,  Nos.  1031,  1032.  About  1  mile  northeast  of  Oakland  is  a  ner 
opening  of  the  Fairmouut  Mining  Company,  No.  1033,  at  which  the  co«l  is  4  feet  thick 
(PI.  IX,  145). 

The  Redbank  Mining  Company,  which  operated  in  this  locality  many  years  ago,  worked 
the  Upper  Freeport,  as  well  as  the  Lower  Freeport  and  Upper  Eittaning  seams.  Their 
mine  was  known  as  the  Boatonia.  Piatt  i  published  the  following  section  of  the  Upper 
Freeport  at  this  mine: 

Upper  Frrtport  coal  at  Redbank  MtTiing  Company'i  mint,  BoUonia  (PI.  IS,  7Jfi). 

Ft.  In. 

Bony  mill « 

State H 

Coal S      8 

7   H 

(Bee  unslyili  No.  2*.  p.  W,  [or  the  compoiltlan  ol  ths  cosl  at  thla  inliw.) 

About  one  mile  south  of  Now  Bethlehem  is  an  opening  of  the  Fainnount  No.  4  mine.  No. 
103.1,  Hfid  just  south  of  ton-n  is  an  old  bank.  Ku.  1035.  The  scan)  here  is  seriously  affected 
with  "ruck  fault:!."  which  have  1>e(^n  encountered  throughout  the  extent  of  opEmtim. 
covering  an  area  of  at  least  2  square  miles.  The  coal  has  the  usual  maximum  thickness 
of  -1  feet,  but  i(  does  not  hold  this  thickness  far  in  any  direction.  In  a  few  feel  ur  rod.4  it 
thins  (0  a  few  inches  or  diaappoBrs  entirely,  its  place  being  taken  by  the  shale  of  the  root. 
This  peculiarity  is  illustrated  by  ligs.  7  to  10  below. 
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Fu.  13. 

■Fki.  II.— SactloD  along  main  h«B>llng  nl 

and  reUtlonn  of  coal,  day,  and  qhale. 

Fia.'lX— Sactlon  along  main  beading  nt 


The  onlj  otbcr  cxpliinBtion  tliut  acetiiK  at  ull  pnibahlp  in  thnt  the  vegrtal  matter  accumu- 
lated unifonnly  over  the  whole  nrrn  anit  was  aiilR<e<|ueiitly  rrudod  hy  <nirreiitH  of  water  in 
the  places  now  ofcupied  by  Rlialv.  but  it  ia  diHicuU  to  conceivr  liow-  erosion  could  have  pm- 
duced  such  iri^iilaritica  as  exbtt  over  so  large  an  area.  Tlte  form  and  arraiigcinent  of  the 
shale  depmitfi  replaring  the  cim\  certainly  do  not  Huggeaf  Huch  an  origin.  At  any  rate  it  is 
evident  that  theprewtnt  condition  of  the  coal  xeani  in  this  locality  is  due  to  arcidonta  of  ilti 
original  accumulation  and  not  to  any  f"nl)sri|Uent  upheaval  of  the  rorks  or  to  volcanic 
action,  as  some  have  siippoaed.  On  account  c)f  lliis  siipposjlion  npeniticKis  have  Im-n 
pushed  southward  in  the  hope  of  reaching  inipnucd  conditions  in  the  coal  lo  the  south  of  a 
ravine  cutting  the  property.  It  iii  of  course  quite  pnaiible  that  l<etler  conditions  may  exL<4t 
south  of  the  ravine,  hut  it  is  evident  tlinl  there  is  no  )>ossil>le  connection  between  the  char- 
acter of  the  coal  seam  and  any  fpatlircs  of  surfar'c  relief.  These  fcatureMcanie  intoeiiatence 
ag»  after  the  chamcl^r  of  the  coal  sceiu  wns  fixed. 

East  of  the  Fairmount  mines  are  those  of  the  Oak  Kidge  Mining  Company.  Oak  Ridge 
Nob.  3  and  6  mines  an-  working  this  seam.  A(.  the  latter  mine  the  Upper  Freeport  coal  is 
3  feet  5  inches  thick  (PI.  IX,  147).  South  of  these  miiiea  in  an  opening,  No,  I03fi,  prol)- 
M,j  of  one  of  the  Fairmount  mines.  On  llie  Kunsehnan  property  lo  (he  east  of  the  Oak 
Ridge  mines  Is  an  old  opening,  No,  1037, 
Bull.  279— 06 7 
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Analyses  cf  coals  in  the  KiUanning 


No.       Name  of  seam. 


Locttlity. 


1 
2 
3 


Clarion. 


Wcat  Winfield 


Lower  Kittanning.j  Mahoning. 


5 


7 
8 

10 
11 
12 
13 
14 
15 
ir. 
17 
IS 
11> 
20 
21 

22 
24 


2') 


2»i 


.do. 

.do. 
.do. 


Rogers  farm,  west  of 
Buffalo  Mills,  near 
county  line. 

Kittsnning 


do 

do 

Upper  Kittanning. 


Owner. 


Analyst. 


A.  (i.  Morris. 


Mahoning  Coal  Co 


Kittanning  Clay  Mfg. 
Co. 


Mouth  of  CDwanshan-  j 
nock  Creek. 

Craigsville 

1  mile  east  of  Oreendale. 

Bostonia,  south  of  New 
Bethlehem. 


Mr.  Bowser. 
Rhea  farm. . 


.do 

.do 
.do 
.do 
.do 
.do 
.do. 


1 

do 

1 

1 
1 

do 

(^athcart  Run 

1  Little  Mudllck  Creek.. . . 

1 do 

1 
do 

Redbank   Mining   Co., 
cannel  l>ench,  analysis 
No.l. 

Redbank  Mining  Co., 
cannel  bench,  analysis 
No.  2. 

Redbank   Mining   Co.,  ■ 
bitiuninous  l>ench.       | 

Brooks  bank 


E.  C.  Sullivan,  U.  S.  O. 

A.  S.  McCreath  (115,  p. 
232). 

A.  S.  McCreath  (H5,  p. 

287). 

CJeo.  Steigor,  U.  S.  0. 8.o 


.do.«. 


do.<» 

A.  S.  McCreath 


A.  S.  McCreath  (H.,p. 
240). 


.do. 


.do. 


do, 


I.«ower  Freoport 


.do. 


Thompson  bank,  upper 
l)encn,  bituminous. 

Thompson  bank,  mid- 
dle bench,  cannel. 

Thompson  bank,  lower 
Iwnch.  bituminous. 

Pino  Furnace. 

Vatosboro '  li.  .Schrwkengo.st 


A.  S.  McCreath  (Ub,  p. 
180). 

do 


.do. 


.do. 


Cowansvillo I  Cowansville  Mining  (^o. . 

Mahoninp  Furnace 


.do. 


I'pptT  Frt»oporl. 


...do. 


lio.»4tonia i   Redbank  Coal  Co 


Noar  Fnvport.oiT quad- 
rangle. 


Hniner  bank. 


.d.». 
.do. 


28 


.do. 
.do. 
.do. 
.do. 
.do. 


11  miles  .southwest  of 
North  Buffalo  post- 
oIRee. 

1  niilooa.'^t  of  Kwing.  . . .    (Iall>n»ath  bank. 

Steward  .son       Furnafo    

(T)<MM. 

ho.'^toiiia 


A.  S.  McCreath  (115.  p. 
123). 

A.  S.  McCreath  (115.  p. 
04). 

\V.  F.  Schaller,  U.  S.  (J. 
S.a 

A.  S.  McCreath  (H^  p. 
161). 

A.  S.  McCreath  (115.  p. 
192). 

A.  S.  McCrejith  (Mh,  p 
262). 

r.eo.  Steiger.  1.8.  C;.S.a 


.do. 


Rodl)ankCoal  Co.. 


Mahoiiirip  F'liniace ColwcH's  mine 

Mo.sgrovp ritt.shur>?    I'lnte  (ihr%s 

I       (\). 

Vatrshoro I'atter.son  niiiu' 


Blanco B«»«'r.'<  bank 


A.  S.  McOeath  (TT5,  p. 
171). 

.v.  S.  McCn'ath  fH5,  p. 

mi). 

A.  S.  MoCn-ath  (115.  p. 
H'lOi. 


A.  S.  McCre«th  (11.5.  p>. 

A.  S.  McCreath  (H.5.  p. 
U2). 


"('oll(M-tO(l  by  .1.  S.  Burrow.^. 

NoTK.     II  and  11.')  in    'Analyst"  eoluinn  rofcrlo  n'porls  of  thcSivond  <feologi(^al  . 'survey  of  Penn- 
"Vlvama. 
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and  Rural  VaUey  quadrangles. 


Fixed 
,carbon. 

50.83 
40.686 

48.747 

63.50 

49.19 

52.97 

52.032 

46.194 

49.815 

62.716 
82.306 
52.575 
5a  132 
54.482 
58.301 
5a  224 
6a  34 
50.265 
5a  960 
50.206 
51.37 

49.78 
55  545 

53  661 

54.  WWO 

51.13 

53.560 

57.179 

Vola-  ' 

tile    I 

com-   1 

busti-  1 

ble.    { 

1 

Mois- 
ture.   : 

2.20    > 

1.180  : 

1.160 

1.61 

a  19 

1.89 
.906  : 
.510 

.730 

1.650 

.640 

1.120 

1.610 

.810 

1.820 

.910 

2.97 

1.070 

1.690 

1.430 

2.17 

2.72 
1.470 

1.840 

1.450 

2.30 

1.020 

1.140 

1 
i 
Ash. 

ia78 
45K5I 
5.065 

9.71     '• 

1 
1 

14.69    1 

8.08 
5.140 

1 

1 
22.230  1 

17.320 

a880 
ia345 
6.705 
a  750 
9.665 
4.705 
9.285 
11.96 
8.330 
5040 

5  710 
17.46 

15  85 
6.630 

6  820 
,    7.600 

10.70 
5  775 
2.790 

Sul- 
phur. 

6a35 

1 
1.9U0 

2.313 

64.62    ' 

6  7.32 

6  4.41 
a663 
.576 

Phos- 
phorus. 

Total.    1 

Color  of 
ash. 

Slightly 
red. 

rinkish 
gray. 

Reddish 
gray. 

Coke  (per 
cent). 

Charac- 
ter of 
coke. 

Swollen, 
porous. 

Fuel 
ratio. 

36l19 
42.500  1 

42.720 

35.09    { 

32.93    ! 

37.06 

38.205 

30.490 

31.680 

30.120 
32.665 
37.930 
37.830 
34.465 
34.185 
34.270 
31.73 
37.110 
1  35  940 
39.835 
29.00 

31.65 
35.520 

35.940 

34.810 

34.22 

36.095 

37.860 

1 

100.00 
10a0061 

100.00 

1 

100.00 

100.00 

100.00 
100.00      ! 
100.00 

1 
1 

100.980 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.90 
100.00 
100.0992 

1:1.44 

.0061 

56.270 
56.120 

1:1.17 

1:1.14 

1:1.52 

j 

1:1.49 

1 

t 
1 

1 
1 

1 

1:1.42 

1 
1 

Reddish 
gray- 

60.835 

1:1.36 

; 

Poor 

1:1.61 

.435 

• 

. . .  .do  . . . 

1:1.54 

2.634 

1.044 

1.388 

.678 

1 

Brown.  . 

Gray 

Reddish 
gray. 

Gray.. . . 

do... 

Cream .. 
Gray 

50.23 

1:1.34 

1 

1 

6(1605 
60.850 
m.  560 
(♦4,725 
6a  995 

1:1.60 

1:1.39 

1:1.40 

:5K8 

.989 

2.211 

6  a  51 

a  225 

a380 

2.819 

6  2.58 

64.06 
.835 

1.739 

1.054 

1.65 

2.461 

l.Oil 



1:1.58 



1:1.70 

1: 1.55 

Good  ... 

1:1.62 

.0092 

Pinkish 
•    gray. 

Gray 

Cream . . 

61.820 
62.370 

1:1.35 

100.00 
100.00 
100.00 

100.00 
100.00 

100.00 

100.00 

100.00 

99.820 

1:1.50 

58.735 

1:1.26 

1:1.77 

1:1.57 

.0684 

YeUow- 
ish  gray. 

Gray 

— do  ... 

63.010 
62.220 
63.740 

1:1.50 

1:1.49 

Tender .' 

1 

'       1:1.58 

1 

1:1.48 

,  Cream . . 
. . .  .do  . . . 

61.981 

i 

1:1.45 

100.00 

1 

61.000 

1:1.51 

1 

6  Sulphur  separately  determined. 
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AKALY8E8  OF  00AL8. 

Id  the  foregoing  tables,  pages  98, 99,  are  a  number  of  analyses  of  samples  from  the  various 
coal  seams  of  the  quadrangles.  With  two  exceptions  these  samples  were  collected  in  the  quad- 
rangles. Several  of  the  analyses  were  made  by  A.  S.  McCreath,  of  the  Second  Geological  Survey 
of  Pennsylvania,  and  published  in  Report  115  on  Armstrong  County.  The  remainder  were 
made  by  various  chemists  of  the  United  States  Geological  Survey.  These  latter  analyses 
present  (!ousiderable  differences  from  those  made  by  McCrcath.  They  are  higher  in  fixed 
carbon  and  much  higher  in  ash  and  sulphur.  On  the  other  hand  they  run  much  lower  in 
volatile  hydrocarbons.  The  fuel  ratio  is  also  much  higher.  These  differences  may  be 
accounted  for  in  part  on  the  assumption  that  the  two  sets  of  samples  were  selected  differ- 
ently. The  samples  collected  in  the  present  survey  were  taken  by  cutting  a  flection  from 
the  face  of  the  scam  about  1  inch  deep  and  2  inches  wide,  then  thoroughly  pulverizing  this, 
dividing  it  into  quarters,  and  rejecting  opposite  quarters.  This  process  was  repeated 
until  the  sample  was  reduced  to  a  convenient  quantity.  In  taking  the  samples  such  part- 
ings were  rejected  as  are  rejected  in  mining,  so  that  they  fairly  represent  the  character  of 
the  scam.  It  seems  not  improbable  that  the  specimens  analyzed  by  McCreath  were  selected 
after  the  coal  was  mined,  and  therefore  do  not  so  fairly  represent  the  seam  as  a  whole.  If 
this  assumption  is  correct,  it  would  explain  the  differences  in  the  proportions  of  ash  and 
sulphur. 

AOEEAOE  Ain>  AHOXTNT  OF  UPPER  FKEEPORT  AHD  LOWER  KXTTAHimrO  8EAKB. 

In  the  Kittanning  quadrangle  the  total  area  underlain  by  the  Upper  fVeeport  coal  is 
about  69,000  acres  and  in  the  Rural  Valley  quadrangle  about  66,000  acres,  making  a  total 
of  135,000  acres.  In  the  former  quadrangle  the  area  of  Lower  Kittanning  coal  is  123/XX) 
acres,  and  in  the  latter  it  is  117,000  acres,  making  a  total  of  240,000  acres. 

In  the  Kittanning  ({uadrangle  the  Upper  Freeport  coal  is  known  to  be  too  thin  to  mine 
in  some  localities,  as  appears  from  the  details  already  given.  It  is  not  believed  however, 
that  tlie  total  arou  of  sucli  lonilities  is  large.  It  may  amount  to  10  per  cent  of  the  whole, 
or  approxiiuati'ly  7,(KXJ  acres.  Deducting  that  from  the  total  leaves  62,000  acres  of  minable 
coal.  Ill  tlio  Kurul  Vullev  quadrangle  the  whole  area  of  Upper  Freeport  coal  is  minable. 
so  far  as  known.  This  would  make  the  total  area  of  minable  Upper  Freeport  coal  in  the 
two  (|uadrangles  r28,(XK)  acres.  According  to  reports  from  the  various  mines  in  the  n^on, 
this  seam  yields  'S/iOO  to  5,r)00  tons  of  nm-of-mine  coal  to  the  acre,  with  an  average  in  5 
mines  reporting  of  4.3.'^  tons  per  acn'.  Accepting  4,0(X)  tons  per  acre  as  a  conser\'ative 
estimate  of  the  yield  per  acre  of  this  seam  in  the  quadrangles  and  the  acre-age  as  128.000. 
as  estimated  above,  the  total  minable  coal  in  the  Upper  Freeport  seam  in  the  quadrangles 
would  l)e  5r2,(XX).0(K)  tons  of  run-of-inine  coal. 

In  the  case  of  the  Lower  Kittanning  coal  the  territory  of  the  quadrangles  may  lx»  divided 
into  two  parts  by  a  line  drawn  from  Kellersburg  southwest  through  Kittanning.  AVest  of 
this  line  all  observations  point  to  the  fact  that  this  seam  is  everywhere  minable.  This 
territory  embraces  the  r23,(XX)  acres  of  I^ower  Kittanning  coal  in  the  Kitt^anning  quadrangle 
and  nearly  1  l.(KX)  a<  res  of  its  area  in  the  Rural  Valley  quadrangle,  making  134,000  acres  in 
all.  The  mines* working  the  scam  in  this  area  report  an  average  yield  of  4,tS33  tons  of  run- 
of-mine  coal  to  the  acre.  Allowing  4,n(K)  tons  as  a  moderate  estimate,  the  total  minable 
Lower  Kittanning  coal  in  this  area  winild  be  G03,(XX),000  tons  of  run-of-mine  coal.  East 
of  the  line  described  above  the  value  of  the  Lower  Kittanning  coal  is  more  prol)lematical. 
as  is  .shown  in  the  foregoing  descriptions  of  the  coals.  According  to  all  observations,  how- 
ever, the  seam  rarely  falls  Ix^low  2  feet  in  thickness  and  over  a  coasiderable  j)art  of  the 
region  it  is  known  to  be  3  feet  thick,  or  over.  Taking  into  consideration  all  actual  obsen'a- 
tions  in  connection  wi*h  siirh  scattering  and  more  or  less  unreliable  measurements  of  the 
<-oal  us  are  given  in  deej>-well  records,  it  is  a  fair  estimate  that  the  seam  will  average  2 
feet  <)  inches  of  niinabh'  <<)al  over  the  area  of  1(X>,(K)0  acres  remaining  after  deducting  the 
11, (KK)  acres  nienlioned  above.  Actinil  reports  would  indi<ate  that  each  foot  in  thickness 
of  this  coal  will  yield  something  t)ver  1  ,fKX)  tons  per  acre. 

Takin}^  J,0(XJ  tons,  however,  tts  a  sale  0'?.V\\i\wUv,  vW  Vv\V\U>vn  ww^v\  <;iv>»w'?v\Aftrik.u<.\xv  will 


DISPOSITION    AND    USE    OF    COAL.  101 

yield  2,500  tons  per  acre.  That  would  give  265,000,000  tons  available  coal  iu  the  Lower 
Kittanning  seam  in  the  Rural  VaUey  quadrangle  east  of  the  line  descril)ed  above.  This 
makes  a  total  of  868,000,000  tons  of  Lower  Kittanning  coal  in  the  quadrangles  and  a  grand 
total  of  1,380,000,000  tons  in  the  two  seams^under  consideration.  To  this  must  be  added 
the  coal  available  in  the  other  seams.  With  the  exception  of  certain  areas  of  Lower  Free- 
port  coal,  these  seams  are  so  inconstant  in  thickness  that  reliable  estimates  of  the  amount 
that  they  contain  can  not  be  made.  The  foregoing  description  and  the  map  will,  it  is  hoped, 
assist  prospectors  and  others  interested  in  estimating  the  coal  resources  of  special  areas  to 
reach  a  fairly  accurate  conclusion  as  to  their  value.  The  figures  given  above  include  the 
coal  actuaUy  recoverable  by  the  mining  methods  now  in  vogue. 

DEVELOPKEHT. 

Comparatively  very  little  of  the  coal  of  these  quadrangles  has  been  taken  out.  Mining 
operations  on  a  commercial  scale  have  until  recent  years  been  confined  to  the  river  region 
from  Mahoning  northward,  where  the  Lower  Kittanning  has  been  worked.  A  considerable 
quantity  of  coal  was  taken  out  for  coking  at  several  points  during  the  days  when  iron 
smelting  was  an  industry  of  the  region.  Tliese  operations  were  confined  largely  to  the 
Upper  Freeport  coal  at  East  Brady,  Mahoning  Furnace,  and  Stewardson  Furnace,  and  to 
the  Upper  Kittanning  coal  at  Pine  Furnace.  The  Upper  Freeport  has  also  been  rather 
extensively  mined  at  Kittanning. 

At  present  mining  operations  are  more  active  and  a  number  of  well-equipped  mines  are 
working  the  Upper  Freeport  and  Ijower  Kittanning  seams.  In  the  vicinity  of  Kams  the 
Enterprise  mine  is  working  the  Upper  Freeport.  At  Kaylor  the  Great  Lakes  Coal  Mining 
Company  has  opened  six  mines,  four  in  the  Lower  Kittanning  and  two  in  the  Upper  Free- 
port.  A  railroad  has  been  built  connecting  with  the  Bessemer  Railroad  in  Butler  County, 
and  .  mining  on  a  large  scale  is  now  in  progress  in  that  locality.  The  Keystone, 
Monarch,  Avondale,  and  Riverview  mines  are  operating  in  the  Lower  Kittanning  in  the 
northern  part  of  the  quadrangles.  The  Mahoning  colliery  is  mining  the  same  seam  at 
Mahoning.  Ektst  of  New  Bethlehem  are  the  mines  of  the  Fairmount  Mining  Company  and 
the  Oak  Ridge  Mining  Company.  Both  companies  have  well-equipped  plants  and  are 
mining  the  Upper  and  Lower  Freeport  seams.  At  Cowansville  is  a  mine  in  the  Ijower 
Freeport  from  which  considerable  coal  is  taken.  At  Mosgrove  the  Pittsburg  Plate  Glass 
Company  has  a  large  mine  in  the  Upper  Freeport.  At  Kittanning  the  Kittanning  Clay 
Manufacturing  Company  is  taking  out  a  good  deal  of  coal  from  the  Lower  Kittanning.  At 
Yatesboro  are  the  two  mines  of  the  Cowanshannock  Coal  and  Coke  Company;  these  are 
well-equipped  plants  mining  the  Upper  Freeport  coal  on  a  large  scale. 

OONBITIOHS  OF  MIHJIIO. 

The  conditions  seem  to  be  favorable  to  mining  in  these  quadrangles.  All  parts  are  easily 
accessible  j^long  the  side  valleys  of  the  Allegheny  and  the  problem  of  transportation  is  a 
simple  one.  The  coal  seams  are  generally  overlain  by  shale  and  underlain  by  clay,  which 
are  fairly  easy  to  remove,  and  the  shale  makes  a  comparatively  stable  roof.  There  are,  of 
course,  areas  of  greater  or  less  extent  for  which  the  above  statement  will  not  hold  as  to  one 
or  another  seam,  but  on  the  whole  it  is  believed  to  be  true.  The  geologic  structure  of  the 
quadrangles  is  also  relatively  simple,  the  dips  are  low,  and  at  many  points  large  bodies  of 
coal  can  be  taken  out  with  but  little  expense  for  haulage.  It  is  believed  that  in  locating 
mines  it  will  be  found  advantageous  to  consider  the  structure  or  lay  of  the  rocks  as  it  is 
delineated  on  the  map. 

DIBPOSmOK  Ain>  USE  OF  COAL. 

The  greater  part  of  the  coal  mined  in  this  region  is  shipped  to  New  York,  New  England, 
and  Canada,  and  used  for  domestic  and  steam  purposes,  for  which  it  is  reported  excellent. 
The  coal  is  too  low  in  volatile  matter  and  contains  too  much  impurity,  especially  in  the 
form  of  sulphur,  for  gas  making.  As  before  stated,  coal  from  the  ITpper  Freeport  seam 
was  used  for  coke  at  the  Mahoning  and  Stewardson  furnaces.    It  v««^  ^d  \Kk  vcsAk^  \^^^^x 
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tpndiT  ciiki',  Init  Buitablu  for  tlio  lifiht  Imrdpiis  tif  UiP  fiirDiwe.*.  The  coke  rontained  auffi- 
cicnl  phuspliorus  to  damage  the  iron  fiir  some  purpiM«A.  At  Pine  Fuibbcc  the  Upper 
Kittfuoning  mal  was  cokpd  in  open  pils.  It  is  probable  that  bj  the  better  methods  pno- 
ticed  at  tbi>  present  day  the  coke  from  the  Upper  Freeport  roal  could  be  much  improred 
ID  quality  and  made  to  aoswor  the  purpose  of  smelting  the  native  ores. 

PETROLBUSI  AND  If  ATtJBAI.  GAS. 


HISTOBIOAL  BTATKKEXT. 


DKTBIjOPMBNT  O 


As  will  be  seen  bj  the  ncconipanj^ng  niap  (lig.  14) ,  these  quadraoRlrs  lie  in  the  belt  of  oil 
Hid  ffiK  producing  territory  vxti-mling  from  »outhweiil<>m  New  York  to  northern  West 


ll„s.     (lllTrf 
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to  the  writer  it  is  produced  in  only  two  wells  and  those  are  very  light.  They  are  located, 
one  on  the  Hupp  and  the  other  on  the  Brown  farm,  near  the  southeast  comer  of  Raybum 
Township,  in  the  Rural  Valley  quadrangle.  The  first  oil  wells  in  the  Kittanning  quadrangle 
were  drilled  in  1873  at  Kams.  Developments  proceeded  rapidly,  and  by  1875  the  most 
productive  parts  of  the  quadrangle  had  been  discovered  and  drilled  over.  Much  of  the  ter- 
ritory was  enormously  productive  at  first,  the  yield  of  individual  wells  ranging  from  100 
to  2,000  barrels  per  day.  One  well  near  Chicora,  though  possibly  not  in  the  quadrangle, 
is  reported  to  have  produced  150,000  barrels  of  oil  in  nineteen  months.  At  first  the  wells 
flowed,  but  as  the  flow  decreased  they  were  pumped,  and  as  production  diminished  still 
further,  torpedoing  was  resorted  to  in  order  to  keep  up  the  production.  Since  the  early 
days  the  yield  has  steadily  diminished,  until  now  it  is  but  a  small  part  of  the  original  amount. 
Many  of  the  wells  drilled  at  that  time,  however,  are  still  pumping  small  quantities  of  oil. 
Drilling  has  never  fully  ceased  in  the  region.  Additional  small  pools  have  been  devel- 
oped, and  between  the  main  pools  many  wells  have  been  drilled  which  would  have  been 
unprofitable  in  the  early  days,  but  which,  with  cheaper  methods  of  drilling  and  production 
and  careful  management,  yield  fair  returns.  It  seems  probable  that  tLere  are  small  areas 
of  such  t<^rritory  in  the  quadrangle  still  awaiting  the  drill  and  tliat,  while  the  palmy  days 
of  the  industry  have  passed,  oil  will  long  continue  to  be  an  important  though  constantly 
diminishing  source  of  wealth  in  this  quadrangle. 

DEVELOPMENT  OP  THE  NATURAL-OAS  INDUSTRY. 

Since  sometime  in  the  eighties  the  production  of  natural  gas  has  been  an  important 
industry  in  the  quadrangles.  Gas  was  first  encountered  in  drilling  for  oil.  It  was  for  a 
time  aUowed  to  go  to  waste,  but  as  soon  as  its  value  for  fuel  and  power  and  its  suitability 
for  use  in  various  lines  of  manufacturing  came  to  be  appreciated,  and  methods  of  handling 
it  were  developed,  active  operations  began  in  search  of  gas  itself.  These  operations  were 
highly  successful  in  many  localities.  Large  reservoirs  of  gas  were  tapped  and  much  wealth 
has  been  derived  from  that  source.  Great  activity  in  drilling  followed  the  discovery  of  the 
principal  reservoirs  and  so  many  weUs  had  been  sunk  by  1895  that  the  supply  from  the 
shaUow  sands  of  the  more  important  fields  began  to  show  signs  of  exhaustion.  Within 
the  last  eight  years  much  drilling  has  been  done  in  all  directions,  with  varying  success,  in 
the  endeavor  to  maintain  the  supply.  A  good  many  scattering  wells  giving  a  fair  yield 
have  been  struck.  Some  productive  reservoirs  of  small  ext-ent  haVe  been  discovered,  like 
those  at  Ford  City,  and  some  of  the  older  fields  extended,  like  the  Cowanshannock  field  in 
the  direction  of  Muff  and  Belknap. 

0 

Notwithstanding  all  the  drilling  that  has  been  done,  it  has  been  found  impossible  to 
keep  up  the  supply  and  nearly  all  companies  report  a  falling  off.  One  company  reports  a 
decrease  of  20  per  cent  in  the  last  year.  A  number  of  wells  have  been  drilled  to  the  Speech- 
ley  sand  within  the  last  three  years  and  some  notable  strikes  have  been  made,  especially 
at  Slate  Lick  and  Worthington  and  in  the  vicinity  of  Muff.  The  Kerr  well  at  Worthington, 
drilled  in  October,  1902,  is  a  good  example  of  the  possibilities  of  the  Speechley  sand.  This 
weU  started  off  at  an  estimated  flow  of  from  22,000,000  to  30,000,000  cubic  feet  in  twenty- 
four  hours.  One  company  operating  in  the  vicinity  of  Muff  reports  that  it  has  been  able 
to  shut  in  all  it.s  shallow  sand  wells  and  to  supply  its  needs  from  the  deeper  sands.  The 
amount  produced  individually  by  these  welLs  is  not  known  to  the  writ<?r,  but  it  is  reported 
on  good  authority  that  up  to  June,  1903,  with  the  exception  of  the  Kerr  well,  none  giving 
more  than  1,000,000  to  2,000,000  cubic  feet  in  twenty-four  hours  had  ever  been  struck  in 
the  Speechley  sand,  and  wells  have  been  drilled  into  it  in  many  part.s  of  the  quadrangles. 
Probably  the  larger  number  of  welLs  in  this  sand  have  been  complete  failures.  While, 
therefore,  a  big  well  like  the  Kerr,  and  some  modcirately  productive  wells  may  be  found 
occasionally  in  the  deeper  sands,  and  smaller  ones  in  the  upper  sands  in  territory  that  has 
not  been  thoroughly  drilled,  it  seems  improbable  that  any  more  large  and  highly  produc- 
tive reservoirs  will  be  discovered,  and  tlms  the  production  of  natural  gas  is  bound  to  become 
a  much  less  important  source  of  wealth  than  it  ha^  beew  \iv\W  \^'6a>\.. 
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OBOLOOIC  OOCITRREVOE  OF  OIL  AND  0A8. 

In  this  region  oil  and  gas  occur  in  porous  sandstone  at  a  considerable  depth  below  the 
surface.  In  descending  order  these  sands  are  known  to  the  driller  as  the  Butler,  Murrys- 
ville  or  Salt  sand,  Second  or  Hundred-foot  sand,  Tliirty-foot  sand,  Third  sand,  Fourth 
sand,  Fifth  sand,  Speechley  sand,  and  Tiona  sand. 

The  Murrysville  and  Hundred-foot  sands  have  been  the  main  gas  producers  in  the  past, 
but  so  many  wells  have  been  drilled  into  them  that  their  production  has  decreased  greatly 
and  is  still  diminishing.  A  few  wells  have  secured  a  good  flow  of  gas  from  the  TWrty- 
foot,  and  fewer  still  from  the  Fifth  sand.  The  Fourth  sand  is  not  a  gas-produ<Mng  sand. 
Within  the  past  few  years  much  drilling  has  been  done  to  the  Speechley  sand  with  results 
that  have  been  stated  above.  In  the  vicinity  of  Goheenville  the  Tiona  sand  has  recently 
attracted  considerable  attention  and  some  good  wells  are  reported  in  it.  In  a  very  few  wells 
gas  has  been  recorded  in  sands  above  the  Murrysville,  but  generally  in  small  quantities. 
So  far  as  the  writer  is  aware,  no  important  supply  of  gas  has  been  found  in  the  upper  sands 
except  in  the  William  W^ adding  well,  in  Wayne  Township.  This  well  started  off  with  a 
production  of  about  1,000,000  cubic  feet  of  gas  in  twenty-four  hours  from  a  sand  about 
300  feet  above  the  Murrysville  and  about  600  feet  below  the  Vanport  limestone.  The  gas 
was  soon  exhausted. 

DESOKIFTIOHS  OF  OIL-  Ain>  OAS-BSAEDTO  ROCKS. 

The  oil-  and  gas-bearing  rocks  of  central  western  Pennsylvania  are  deeply  buried  beneath 

the  surface  and  their  character  and  position  are  known  only  from  the  records  of  the  numerous 

wells  that  have  been  drilled  in  search  of  oil  and  gas.     In  prospecting  for  these  valuable 

products  the  Vanport  (Ferriferous)  limestone  generally  has  been  taken  as  a  key  stratum, 

and  the  identification  of  the  oil  and  gas  sands  has  largely  depended  upon  their  distance  and 

sequence  below  this  bed.    The  well  sections  on  Pis.  I  to  IV  and  the  table  of  partial  well 

records  on  pages  110  to  161  will  be  found  useful  for  reference  in  reading  this  chapter. 

\ 

MLRRYkSVILLE    gas    8AXU. 

The  first  or  uppennost  memlx^r  of  the  oil-  and  ga.s-hearing  rocks  is  the  Murr}^<«ville  gas 
sand.  In  the  Allegheny  VhIIov  proper  this  sand  is  generally  known  a-s  the  Butler  gas  sand, 
Imt  to  avoid  confusion  witli  the  name  Butlor  sandstone  as  applied  to  a  member  of  the 
Allegheny  formation,  the  name  Murrysville  is  here  used,  because  the  first  gas  field  in  this 
sand  was  developed  at  Murrysville,  in  We^stinoreland  County. 

In  a  large  part  of  the  territory  t^e  Murrysville  sand  is  an  important  source  of  ga^s,  but  in 
other  parts  it  is  of  mucli  less  importance  than  sonie  of  the  underlying  Venango  oil  sands, 
especially  the  llundred-f(K)t  sand  at  the  top  of  the  group. 

Depth  below  Vanport  limestone.  -The  Murr\\sville  sand  was  first  noted  as  a  separate  and 
well-recognized  gas-l>earing  stratum  in  some  of  the  oil  wells  near  the  original  oil  pool  devel- 
oped in  the  northeast  comer  of  Butler  County.  In  the  wells  a!x>ut  Petrolia  and  Kams, 
this  sand  is  probably  represented  by  the  'Thousand-foot  shells.*'  In  this  region  the  top  of 
the  sand  varies  from  760  to  825  feet  below  the  Vanport  limestone,  and  from  12.5  to  UK) 
feet  above  the  top  of  the  Venango  oil  sands.  North  of  this  field  it  probably  has  no  repres^'nt- 
ative,  or  at  least  no  .sand  occurs  at  this  horizon  that  is  at  all  continuous  or  well  marked. 
In  the  southern  part  of  the  Kittanning  quadrangle  the  interval  between  this  sand  and  the 
Vanport  limestone  is  930  feet,  and  the  interval  between  it  and  the  oil  sands  is  about  60  feet. 

Assuming  that  the  sands  identili<'d  jls  Murrvsvillo  throughout  the  quadrangles  are  parts 
of  a  persistent  stratum,  a  (lou))tful  assumption,  tlwre  is  a  gradual  increase  in  its  depth 
below  the  limestone  from  north  to  .'^outh  and  a  gradual  approach  to  the  top  of  the  Venango 
oil  sands.  In  Allegheny  Furnace  No.  3  (262)  and  Montgomery  No.  .3  (298)  wells,  l>oth 
near  tlu-  l)oundurv  ])etween  the  quadrangles,  the  Munvsvillc  sand  seems  to  be  almost 
immediately  on  top  of  the  Hundred-foot  sand,  or  to  be  separated  from  it  by  only  a  few 
feet  of  shale,  a  condition  that  is  uf  frequent  occurrtnce  in  the  Kural  Valley  quadrangle. 
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In  52  wells  selected  from  various  parts  of  the  Kittanning  quadrangle,  the  average  inter- 
val b^ween  the  Vanport  limestone  and  the  Murrysville  sand  is  862  feet,  and  in  45  wells 
in  the  Rural  Valley  quadrangle  the  average  inter\'a]  is  850  feet. 

Thxchuss. — ^The  thickness  of  the  Murrysville  sand  varies  as  greatly  as  the  intervals  above 
described.  In  some  wells  it  reaches  a  thickness  of  100  feet.  In  others  it  is  thin  or  broken 
into  two  benches  by  a  bed  of  shale  of  varying  thickness,  and  in  still  others  it  was  not  found 
at  all.  The  mean  thickness  of  the  sand  in  44  wells  in  the  Rural  Valley  quadrangle  is  49 
feet. 

Extent. — So  far  as  available  records  show,  the  Murrysville  sand  can  not  be  identified 
even  as  a  gas-bearing  horizon  very  far  north  of  these  quadrangles,  although  gas  is  occasion- 
ally noted  in  the  rocks  alx)ve  the  Venango  sands  in  that  region.  To  the  south  and  east  it 
persists  as  an  import-ant  gas-producing  rock  at  least  as  far  as  Murrysville,  in  Westmore- 
land Count}'. 

Vcuriations. — It  is  much  to  be  doubted  whether  the  MurrvsviPe  sand  as  noted  in  the 
various  well  records  is  really  one  and  the  same  continuous  stratum.  It  seems  highly  proba- 
ble that  the  sands  occur  as  leases  rather  than  as  beds  of  even  thickness  and  wide  distribu- 
tion. Moreover,  it  may  be  doubted  whether  these  lenses  occupy  the  same  geologic  plane 
and  are  contemporaneous  deposits. 

The  actual  condition  seems  to  be  that  beds  of  gas-bearing  sandstone  occur  at  various 
levels  in  the  200  feet  of  strata  inmiediately  overlying  the  Venango  oil  sands,  the  higher 
beds  generally  lying  to  the  north  and  the  lower  beds  to  the  south,  and  that  the  first  of  these 
gas-bearing  sands  encountered  in  drilling  is  always  called  the  Murrysville  sand. 

VENANOO  OIL   8AND8. 

As  already  noted,  the  oil  in  this  region  occurs  in  a  well-defined  group  of  sandstone  beds, 
which  has  long  been  known  as  the  "Venango  oil-sand  group. "«  This  group  of  oil-bea.ring 
rocks  is  composed  of  beds  of  coarse  sandstone  alternating  with  bands  of  shale  of  various 
colors,  among  which  red  probably  predominates.  The  sand  beds  rarely  exceed  50  feet  in 
thickness,  and  they  vary  in  texture  from  fine-grained  sandstone  to  coarse  conglomerates. 
The  characteristic  features  of  the  mass  are  the  abundance  of  sand  beds  and  the  red  shales 
with  which  they  alternate. 

The  sands  are  known  as  the  Second  or  Hundred-foot,  Blue  Monday,  Boulder,  Stray, 
Third,  and  Fourth  sands.  The  upper  members  of  this  group  are  generally  nonproductive, 
but  the  Stray,  Third,  and  Fourth  sands  constitute  the  great  oil  reservoirs  of  this  part  of  the 
Allegheny  Valley. 

Thickness  and  depth  below  the  Vanport  limestone. — The  top  of  the  Hundred-foot,  the 
uppermost  of  the  Venango  oil  sands,  varies  from  920  feet  below  the  Vanport  limestone  in  the 
northwestern  part  of  the  Kittanning  quadrangle  to  1,090  feet  in  the  southern  part.  The 
former  interval  is  shown  in  the  Hazlewood  and  Evans  wells  near  Kams,  just  north  of  the 
quadrangle,  and  the  latter,  which  is  an  extreme  measure,  in  the  Rayburn  well  near  Slate 
Lick.  In  61  wells  in  the  Kittanning  quadrangle  the  mean  interval  is  985  feet,  and 
in  45  wells  in  the  Rural  Valley  quadrangle  it  is  954  "feet.  The  bottom  of  the  Fourth 
sand,  which  seems  to  be  the  lowest  oil-producing  rock,  is  here  regarded  as  the  bottom  of  the 
group.  It  varies  from  1,250  feet  below  the  limestone  in  the  northwest  comer  of  the  area,  as 
shown  in  the  Hazlewood  and  Evans  wells,  to  1,490  feet  in  the  Lewis  Baker  well  near  Slate 
Lick.  Owing  to  the  difficulty  of  identifying  this  sand  outside  of  the  oil-producing  territory, 
there  may  be  a  misinterpretation  of  the  record  of  the  Baker  well  and  a  lower  sand  mistaken 
for  the  Fourth.  However  that  may  be,  the  interval  from  the  limestone  to  the  bottom  of  the 
Fourth  sand,  and  therefore  to  the  bottom  of  the  group,  increases  from  north  to  south  just  as 
the  intervals  to  the  top  of  the  Murrysville  sand  and  to  the  top  of  the  Venango  sands  increase. 

In  the  Rural  Valley  quadrangle  the  lowest  sands  of  the  group  are  not  well  developed,  and 
the  Fourth  sand  generally  can  not  be  identified.     In  16  wells  the  bottom  of  the  Fourth 
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sand  varies  from  1^2  to  1,435  feci.  In  the  same  wells  the  thickness  of  the  group  vi 
from  306  to  485  feet,  the  mean  thickness  l)eing  386  feet.  Thirty-four  wells  in  the  Kittan- 
ning  quadrangle  give  an  average  interval  of  1,347  feet  between  the  limestone  and  the  bottom 
of  the  Fourth  sand,  and  an  average  thickness  for  the  group  of  363  feet.  . 

Second  or  Hundred-foot  sand. — ^The  uppermost  of  the  Venango  oil  sands  is  a  bed  <rf  sand- 
stone which  is  called  the  Second  sand  in  the  oil  region  of  northern  Butler  County,  and  Hun- 
dred-foot sand  throughout  the  gas-bearing  territory  of  Armstrong  County.  It  was  regarded 
by  Carll  as  the  equivalent  of  the  First  sand  of  Venango  County,  the  change  in  name  being 
due  to  a  mistake  in  the  identification  of  sands  when  drilling  began  in  northern  Butler 
County.  In  many  places  this  sand  is  an  unbroken  bed  150  feet  thick,  but  in  others  it  is 
separated  by  thin  bands  of  shale  into  two  or  three  members,  which  in  descending  order  arc 
called  Second  or  Ilundred-foot  sand,  Fifty-foot  sand,  and  Thirty-foot  sand.  So  far  as  the 
writer  is  aware,  this  bed  has  never  produced  oil  in  these  quadrangles,  but  it  is  one  of  the 
important  gas-bearing  rocks  of  Armstrong  County. 

Blue  Monday  and  Boulder  sand*. — Near  the  center  of  the  group  are  two  thin  sand  beds, 
which  in  descending  order  are  known  as  the  Blue  Monday  and  Boulder  sands.  Generally 
they  are  nonproductive  and  of  no  economic  importance. 

Stray,  Third,  and  Fourth  sands. — ^These  arc  the  great  oil-bearing  beds,  and  they  constitute 
the  lower  part  of  the  group.  When  drilling  began  in  Butler  County,  the  first  oil-bearing 
sand  was  called  the  Venango  Third  sand.  Later  a  lower  productive  sand  was  discovered, 
which  was  then  called  the  Fourth  sand.  Carll  a  believes,  with  good  reason,  that  the  corre- 
lation of  the  Third  sands  of  Butler  and  Venango  counties  is  a  mistake;  that  the  Butier  Third 
is  equivalent  to  the  Venango  Second  sand,  and  that  the  Butler  Fourth  is  represented  by  the 
Venango  Third  sand.  Uowever  that  may  be,  the  names  originally  adopted  for  the  sands  in 
this  region  will  be  used  here.  These  names  have  been  applied  to  the  various  oil-producing 
sands  of  the  region  according  as  the  drillers  believed  that  they  could  identify  them  as  the 
one  or  the  other,  and  consequently  the  oil-producing  territory  has  been  divided  into  Third 
sand  pools,  Fourth  sand  pools,  etc.  Where  tlie  sand  could  not  be  referred  to  either  of  these 
two  main  beds,  the  name  of  Stray  sand  has  been  adopted,  making  here  and  there  a  Stray 
sand  pool.     The  Stray  sand  is  regarded  as  cH*cupying  a  higher  position  than  the  Third  sand. 

Outside  of  the  pool  in  northern  Butler  County,  where  the  names  were  first  applied  aiid 
where  both  the  Third  and  Fourth  sands  occur,  the  one  above  the  other,  it  is  doubtful 
whether  the  ditferent  sands  can  be  identified  with  any  degree  of  certainty,  or  whether  the 
Third  sand  of  one  localitv  is  the  same  as  the  Third  sand  of  another  localitv,  and  so  on. 

The  Third  sand  yields  a  little  gas  in  a  few  wells  in  the  southern  part  of  the  Kittanning 
quadrangle. 

Variaiions. — The  remarks  concerning  the  variability  of  the  Murrysville  sand  apply  equally 
well  to  the  various  Venango  sands.  The  latter  are  not  persistent  but  fugitive  beds.  They 
appear,  increase  in  thickness,  thin  out,  disappear,  and  their  places  are  taken  by  other  IhhIs 
of  similar  character  at  a  little  higher  or  a  little  lower  horizon,  or  farther  on  at  the  same 
horizon.  Thin  beds  of  sandstone  may  be  separated  by  thin  bands  of  shale,  the  shale  bands 
may  disappear,  and  a  thick  bed  of  sandstone  take  their  places,  or  vice  versa.  Thus  there 
are  endless  variations,  such  »is  may  be  seen  wherc^  the  l)eds  can  be  traced  at  the  surface. 
About  the  nuxst  that  can  be  safely  said  is  that  in  some  Iwalities  one  or  more  of  the  sand- 
stone iK'ds  (Kcurring  toward  the  bottom  of  the  group  beat's  oil  in  paying  quantities. 

FlFni    SAND. 

The  fifth  sand  is  recorded  in  various  wells  from  rH)  to  1(K)  feet  below  the  oil  sands.  It  is 
generally  thin.  It  is  an  imj)ortant  source  <>r  gas  in  a  numl)er  of  wells  in  the  southern  part 
of  the  (juadrangles. 

'^("arll,  John  F.,  St'ojnd  (Jcol.  iSurvcy  Pcniisylvunia,  Hopt.  XIII,  p.  laO- 
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SPEItCHLEY   SAND. 

This  in  called  tho  Speechley  saud  because^  it  is  correlated  witli  the  sand  of  that  name  in 
Venango  and  Forest  counties.  Whether  or  not  that  correlation  is  correct  can  not  at  present 
bo  determined,  but  the  name  i.*?  accepted  here. 

This  sand  lies  at  varying  depths  below  the  Vanport  limestone.  In  the  Amos  Steele  well 
(245)  in  Bradjs  Bend  Township,  a  sand  at  2,030  feet  below  the  Vanport  limestone  was 
culled  the  Speechley  sand;  in  the  Ray  burn  well  (182)  near  Slate  Lick,  the  Speechley  was 
recorded  at  2,309  feet  below  the  limestone.  In  six  wells  in  the  Rural  Valley  quadrangle 
the  interval  between  tho  limestone  and  the  Speechley  sand  varies  only  between  2,210  and 
2,240  feet.  Tho  mean  interval  between  tho  two  l)eds  in  nine  wells  in  the  Kit  tanning  quad- 
rangle is  2,200  feet  and  in  six  wells  in  the  Rural  Valley  quadrangle  is  2,227  feet.  The 
Speechley  rarely  exceeds  a  thickness  of  .50  feet  and  is  frequently  less.  In  the  Colwell  well 
(543)  at  Mahoning  Furnace,  two  benches  of  sandstone  in  contact  are  recorded,  the  lower  of 
which  is  called  the  Speechley.  It  seems  more  likely  that  the  two  should  be  regarded  as  the 
Spe(>chley,  and  that  it  has  here  an  unusual  thickness.  In  the  Moore  well  (485)  a  thin  sand, 
called  tho  Second  Speechley,  is  recorded,  100  feet  below  the  Speechley. 

TIONA    SANDS. 

Within  ISO  feet  below  the  Second  Speechley  he  the  first  and  second  "  Tiona"  sands.  This 
name  probably  expresses  the  belief  that  these  sands  are  to  be  correlated  with  the  Tiona  oil 
sands  of  Warren  County.  Such  long-distance  correlation  has,  however,  but  little  value. 
The  sand  noted  as  Speechley  in  the  Colwell  well  (543)  is  probably  one  of  the  Tiona  sands, 
while  the  thin  sand  150  feet  above  is  probably  the  true  Speechley.  The  facts  appear  to  be 
that  the  zone  200  feet  thick,  beginning  above  with  the  first  Speei'hley  sand,  is  marked  by 
beds  of  sandstone  of  greater  or  loss  development,  one  or  more  of  which  may  be  locally  good 
gas  producers. 

As  already  stated,  the  Speechley  sand  is  an  important  gas  producer  only  in  the  vicinity  of 
Slate  Lick  and  Worthington,  in  the  Kittanning  ((uadrangle,  and  near  Muff,  in  the  Rural 
Valley  quadrangle.  According  to  the  latest  information  received  by  the  writer,  the  Tiona 
sand  yields  gas  only  in  the  vicinity  of  Goheenville. 

NO   OA8   BELOW   THE   TIONA    HANDS. 

Several  wells  in  the  two  quadrangles  have  penetrated  over  1,000  feet  below  the  Speechley 
and  Tiona  sands  without  reporting  either  gas  or  oil,  and  the  probabilities  seem  strongly 
against  either  ever  being  found  in  commercial  quantities  below  the  level  of  those  sands. 

STRATIORAPHIC   RELATIONS   OF   OIL   AND   GAS   SANDS. 

As  fully  shown  on  page  26,  in  tho  discussion  of  rocks  not  exposed,  it  seems  probable  that 
the  Murrysvillc  sand,  the  Hundred-foot  sand,  including  its  lower  bench,  and  the  Thirty-foot 
sand  are  included  in  the  lower  portion  of  the  Pocono  formation,  the  lower  oil  sands  to  the 
bottom  of  the  Fourth  sand  are  included  in  the  Catskill  formation,  and  the  Speechley  and 
Tiona  sands  occur  at  considerable  depth  in  the  Chemung  formation. 

AREAL  DISTRIBUTION    OF   OIL   AND   (;AS. 

Oil  pooU. — By  examining  the  structure-economic  map  it  can  be  seen  that  the  oil  and  gas 
of  tho  quadrangles  are  not  dLstributed  uniformly  throughout  the  b?ds  in  which  they  oceur. 
In  the  first  place,  the  portions  of  the  (luadrangles  yielding  the  two  substances  are  rather 
sharply  separated,  the  oil-producing  territory  being  confined  to  the  western  side,  to  the 
northwest  comer,  and  to  the  northern  margin  west  of  Allegheny  River.  Throughout  the 
remainder  of  the  quadrangles  only  gas  occuis. 

Within  the  oil-producing  territory  th(»  drill  has  revealed  the  fact  that  in  certain  well- 
defined  areas  the  oil  has  acciunulated  in  nmch  greater  quantities  than  in  the  surrounding 
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areas,  in  which  oil  wells  are  comparatiyely  scattering  and  much  I«»<^pHiifaAive.  These 
very  productive  areas  are  generally  elongated  and  comparatively  nmi— ^.and  are  c&Ued 
lx>Its  or  pools.  \Vliat  is  true  of  the  ac^iunulation  of  oil  is  also  true  oT^liMMM^mulation  of 
gas,  as  shown  below  on  this  page.  The  mapping  of  the  oil  pools  is  bittid  upon  the  group- 
ing of  producing  wells  at  the  present  day,  and  may  not  fully  represent  the  pools  as  they 
existed  previous  to  the  drilling  of  the  territory.  It  is  probable  that  many  more  large  wells 
were  drilled  between  Chicora  and  Kams  than  now  remain,  and  that  that  region  constituted 
one  of  the  most  important  belts  of  the  quadrangle. 

Gas  fields. — ^The  gas-bearing  territory  of  the  quadrangles  is  more  or  less  completely  sep- 
arated into  several  fields  by  areas  of  comparatively  unproductive  territory.  These  are  the 
Winfield  field,  lying  in  Winfield,  West  Franklin,  and  North  Buffalo  townships;  the  Madi- 
son field,  lying  in  Madison,  Washington,  and  the  northern  part  of  East  Franklin  town- 
ships; the  Glade  Run  field,  lying  to  the  west  of  Glade  Run  in  eastern  North  Buffalo  and 
southern  Blast  Franklin  townships;  the  Limestone  Run  field,  near  the  mouth  of  that  stream, 
and  the  Cowanshannock  field,  including  most  of  Kittanning,  Cowanshannock,  Valley, 
Boggs,  and  Wayne  townships.  In  addition  to  these  there  are  several  smaller  fields — one 
just  east  of  Ford  City,  one  along  Garrett  Run,  one  at  Atwood,  another  north  of  Mahoning 
Furnace,  and  one  in  Redbank  Township  in  the  northeast  comer  of  the  Rural  Valley  quad- 
rangle. All  these  contain  comparatively  few  wells,  and  the  product  of  these  is  generally 
not  large.  The  one  east  of  Ford  City,  developed  in  1902,  is  the  most  important.  A  num- 
ber of  good  wells  were  drilled,  but  the  field  proved  to  be  of  small  extent. 

Gas  does  not  occur  in  the  deepest  parts  of  the  synclines,  though  there  are  some  apparent 
exceptions  to  the  rule.  In  the  vicinity  of  Slate  Lick  a  few  paying  wells  have  been  drilled 
to  the  Speechley  sand  in  the  bottom  of  the  Boggsville  syncline.  Even  here,  however,  the 
rocks  are  rising  from  the  deeper  part  of  the  syncline  to  the  locality  of  the  well.  A  number 
of  good  wells  were  obtained  in  the  Murrysville  sand  at  Ford  City,  near  the  axis  of  the  Fair- 
mount  syncline,  but  they  are  100  feet  above  the  bottom  of  the  syncline.  The  two  wells 
on  the  Starr  farm  south  of  Hays  Run  are  on  the  axis  of  the  Fairmount  syncline,  but  on  the 
crest  of  a  low  cross  anticline  that  separates  the  depression  on  Pine  Creek  from  the  portion 
of  the  syncline  farther  south.  The  wells  in  the  vicinity  of  Mosgrove  and  on  Garrett  Run, 
though  near  the  synclinal  axis,  are  still  about  100  ft^et  above  the  bottom  of  the  basin. 
Southoast  of  Blanco  there  are  two  light  wells  in  the  Apollo  S3rncline,  but  here  again  is  u 
low  cross  anticline.  In  the  vicinitv  of  Rural  Vallev  there  are  a  few  wells  in  the  flat -King 
strata  fringing  the  base  of  the  Greendale  anticline,  but  dry  holes  have  l)een  the  general 
result  of  drilling  at  greatc»r  distances  from  the  anticline.  Near  Atwood  a  few  wells  have 
iM'cn  obtained,  but  the  records  of  these  wells  indicate*  a  slight  anticlinal  stnicture  at  that 
place.  The  wells  in  the  northeast  comer  of  the  Rural  Valley  quadrangle  are  near  the  cn'st 
of  a  pronounced  anticline. 

The  conclusion  can  safely  \>o  drawn  that  gas  has,  in  the  main,  accumulated  along  the 
anticlines  and  that  the  .synclines  are  practically  barren,  though  liow  far  down  on  the  flanks 
of  the  anticlines  gas  may  have  accumulated  in  paying  quantitit^s  only  the  drill  can  rcvtal. 
II  is  now  a  generally  accepted  theory  that  structure  exercis<\s  an  important  influence  \i\yo\\ 
the  accumulation  of  gas  and  oil.  which  tend  to  accumulate  on  the  crests  and  alon«:  the 
flanks  of  the  anticlines  -gas  at  the  top,  oil  next  below,  and  water  at  the  bottom,  this  dis- 
tribution Innng  in  accordance*  with  the  relative  den.sities  of  the  substances.  This  is  kno^Mi 
ns  X\\v  anticlinal  theory.  Structure,  however,  is  not  the  only  determining  factor  in  thr 
accumulation  of  gais,  for  dry  holes  are  occasionally  drilled  on  the  crests  of  anticlines,  as  is 
shown  in  this  region  by  the  UufTner  well,  in  Kittanning  Township,  and  the  H.  S.  Pontius 
well,  in  Wayne  Township  ea.st  of  Belknap.  In  such  cases  the  sands  may  \\o  absent  or  not 
of  suflicicntly  oj)cn  or  porous  character  to  receive  the  gas  and  yield  it  up  n^adily  when 
tap}>('(l. 

It  has  lu'cn  <'ustomarv  in  the  pa.st  to  locate  wells  with  reference  to  a  line  draw^l  at  si^me 
])«rticular  aiij:rl<'  from  another  well,  as  along  a  line  extending  through  a  well  at  an  angle  of 
A.  'M)"^  or  45^  E.,  etc..  probably  on  the  assumption  that  structure  lines  followed  the  .straight 
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courses  mapped  by  the  Second  Oeological  Survey  of  Pennsylvania.    The  better  knowledge 
of  the  structure  of  the  region  now  available  shows  the  futility  of  such  a  method. 

Possible  extension  of  gas  fields. — ^The  anticlinal  theory  seems  to  be  supported  by  all  the 
developments  in  these  quadrangles,  and  the  directions  in  which  future  drilling  may  be  done 
with  a  reasonable  hope  of  success  can  be  readily  determined  by  the  study  of  the  map, 
which  shows  the  position  of  the  anticlines  and  the  location  of  most  of  the  existing  wells. 
The  writer  would  venture  to  suggest  a  few  areas  in  which  drilling  might  be  done  with  favor- 
able results.  One-flHch  area  of  laige  extent  lies  along  the  southeastern  flank  of  the  Kellers- 
burg  anticline  from  Mahoning  to  New  Bethlehem.  Another  extends  along  the  north- 
western flank  of  the  Greendale  anticline  from  Goheenville  to  the  eastern  margin  of  the 
Rural  Valley  quadrangle,  with  a  mostly  untested  area  of  considerable  breadth  extending 
southward  by  Belknap  to  North  Bnmch  of  South  Fork  of  Pine  Creek.  The  region  along 
the  Kellersbuig  anticline  from  Craigsville  to  the  river  does  not  appear  to  have  be(>n  ven* 
thoroughly  drilled,  and  might  repay  further  testing.  Those  interested  can  easily  find  other 
areas  of  undrilled  territory  along  the  anticlines. 

PABTIAL  RECORDS   OF   OIL   AND   OA8   WELLS. 

Partial  records  of  549  wells  in  the  Kittanning  and  Rural  Valley  quadrangles  are  given 
below  in  tabular  form.  These  records  have  been  kindly  furnished  by  the  laiger  companies, 
private  individuals,  and  contractors,  and  as  a  general  thing  are  published  by  permission. 
The  table  includes  the  depth  and  thickness  of  all  economic  beds  given  in  the  records,  such 
as  coal  seams,  limestones,  and  oil  and  gas  sands.  It  is  hoped  that  this  information  may 
prove  helpful  to  those  interested  in  developing  the  mineral  resources  of  the  quadrangles. 
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C!LAY  AN1>  SIIALK. 

Au  abundance  of  clay  exists  in  these  quadrangles  as  the  uiiderclays  of  several  of  the  coal 
seams.  The  nicxst  important  of  these  and  the  only  ones  utilized  at  present  f.»e  the  Mercer 
fire  clay  of  the  Pottsville  formation  and  t  he  Clarion  and  Lower  Kittanning  fire  clays  of  the 
Allegheny  fonnation.  The  Upper  Freeport  fire  clay,  however,  is  generally  of  good  thick- 
ness, and  might  Ix^  used  to  advantage  undci'  favorable  conditions.  Tlie  shale  at  present 
used  in  the  quadrangles  conies  from  the  Allegheny  fonnation,  and  abundant  supplies  can 
doubtless  Ix^  obtained  at  ea.sily  accessible  points.  The  sandy  shales  so  abundant  in  the 
Conemaugh  formation  in  several  parts  of  the  ({uadrangles  might  also  be  found  suitable  for 
the  manufacture  of  certain  grades  of  brick. 

From  its  very  nature  clay  does  not  tend  to  outcrop  boldly  or  clearly,  so  that  whfle  its 
presence  may  be  indicated  in  road  cuttings  or  hillside  washings  it  is  seldom  that  iheso  give 
an  accurate  idea  of  its  thickness  or  quality.  For  that  reason,  while  this  report  indicates 
the  areas  where  the  different  clays  out^Top  alK)ve  drainage  and  briefly  their  positions  from 
point  to  point  in  those  areas,  accurate  infonnation  as  to  their  thickness  and  quality  outside 
of  the  areas  of  development  can  only  Iw  obtained  by  actual  prospecting  on  the  part  of  those 
interested.  Again,  it  should  be  rex^lled  that  in  a  majority  of  cases  the  only  true  test  of  the 
quality  of  a  clay  is  in  the  kiln,  where  private^  interests  take  the  initiative.  From  the  close 
association  of  the  clays  with  the  coals  it  is  possible  to  see  on  the  geologic  maps  their  lines  of 
outcrop.  Thus  the  lino  on  the  map  separating  the  Conemaugh  and  All^heny  formations 
gives  with  great  accuracy  the  position  of  the  outcrop  of  the  Upper  Freeport  clay.  The 
position  of  the  Lower  Kittanning  clay  is  likewise  readily  traced  by  following  the  line  of  out- 
crop of  the  Lower  Kittanning  coal,  marked  (Ik)  on  the  maps.  The  position  of  the  Clarion 
is  about  30  feet  ImjIow  the  Vanport  limestone,  the  outcrop  of  which  is  .shown  on  the  maps  by 
the  green  line  near  the  bottom  of  the  ^Ulegheny  formation.  By  measuring  down  from  the 
green  line  H  contour  inter\^als  its  position  at  any  point  is  easily  determined.  In  the  case  of 
the  Merc4»r  clay  its  position  will  be  closely  shown  by  drawing  a  line  through  the  middle  of  the 
Pottsville  outcrop. 

As  un  aid  to  findiuf^  tlicsi*  out<T()ps  on  the  maps  as  well  as  on  the  ground  brief  descriptioiLs 
of  the  distribution  of  the  dilTorcnt  clays  uvo  given  in  this  report. 

MERCER  FIRE  CLAY. 

Stratigrajpfiic  ]x>sition. — This  occurs  in  the  Pottsville  formation  in  the  shaly  interval 
between  the  Home  wood  and  C<jnno(iuenei>sing  sandstones  (see  section  on  page  30).  It  isj 
correlated  with  the  Mount  Savage  fire  clay  of  Allegheny  County,  Md. 

Thickness  and  character. — This  clay  is  not  well  known  outside  of  the  district  of  its  develop- 
ment on  Rcdbank  Creek.  At  St.  Charles  it  has  a  thickness  up  to  8  or  10  feet.  At  the  pit 
mouth  it  is  6  feet  thick  with  2 J  feet  of  flint  clay  at  bottom;  further  in,  where  worked  at 
present  by  the  Clarion  Fire  Brick  Company,  it  is  all  a  flint  clay,  though  of  varying  quality. 
Formerly  the  plastic  clay  used  for  bond  by  this  company  was  imported,  but  recently  a  mine 
has  been  opened  directly  opposite  the  plant  in  a  bed  of  plastic  clay.  This  clay  is  at  the 
same  horizon  as  the  flint  clay,  or  at  a  closely  adjacent  horizon  in  the  Mercer.  At  Climax 
the  clay  has  a  thickness  of  12  feet  and  i-;  conii)<)sed  of  flint  and  plastic  clay  in  varying 
proportions.  The  relations  of  the  two  kinds  of  <lav  also  vary  greatly:  the  flint  clay  may 
be  at  the  top.  middle,  or  bottom:  it  may  be  wanting:  in  parts  of  the  bed  or  may  make  up 
the  full  thickness  in  others.  As  a  rule  tlie  flint  clay  makes  up  about  one-third  of  the  whole. 
Only  the  low«'r  part  of  the  plastic  clay  is  mined. 

The  supply  at  St.  Charles  is  said  to  be  holding  out  well  toward  the  south  and  w^e5t,and  it 
is  also  satisfactory  at  Climax,  thoujxh  said  to  be  cut  out  by  other  rock  in  certain  direction-*. 

Below  is  an  analysis  of  the  Menrr  clav  from  the  vicinity  of  Climax,  made  by  A.   S. 

Mc(Veath: 

Anah^.sis  of  Mt  ret r  vlatj. 
Sili.ji ^       .". ' 44.610 

AliiiiiiiiM 3S.010 

Pr"to\iir  cf  iron 1.251 

Titanicacid t.<WJ 


MANUFACTURING  COMPANY'S  QUARRY   AT  KITTANNIMG, 


CLAY    AND    SHALE.  163 

Lime 080 

Magnesia 407 

AlkaUes 1.735 

Water  and  organic  matter 13. 630 

100.743 

Distribution. — ^The  Mercer  clay  has  as  yet  been  but  little  exploited  in  these  qaudrangles, 
present  developments  being  confined  to  the  vicinit^v  of  St.  Charles  and  Climax,  on  Redbank 
Creek.  The  horizon  of  this  clay  is  above  drainage  in  the  region  about  Craigsville,  on  BulTalo 
and  Patterson  creeks,  and  .should  be  found  about  100  feet  al>ove  drainage  near  the  junction 
of  Patterson  Creek  and  Long  Run,  under  the  Kellersburg  anticline.  It  descends  rapidly 
from  this  maximum  elevation  and  passes  lielow  drainage  al)oiit  a  mile  to  the  north,  a  short 
distance  south  of  Craigsville  and  about  a  mile  west  of  Craigsville,  on  Buffalo  Creek.  No 
Mercer  clay  is  known  in  this  region. 

On  the  Allegheny  River  the  horizon  of  this  clay  appears  above  drainage  at  Templeton 
and  ri.ses  rapidly  until  it  is  about  300  fet»t  above  river  level  over  the  Kellersburg  anticline; 
then  it  descends  slowly  until  in  the  vicinity  of  East  Brady  it  is  about  100  feet  above  the 
river.  Up  Redbank  CVeck  this  clay  horizon  is  al)ove  drainage  as  far  as  the  southern  point 
of  Anthonys  Bend,  a  short  distance  aljove  Climax.  At  St.  Charleys  the  clay  Is  al>out  240  feet 
above  the  creek.  At  Climax  it  has  descended  until  not  far  above  creek  level.  Below 
St.  Charles  the  clay  horizon  gradually  descends  until  al)out  100  feet  above  the  creek  at  Law- 
aonham.  Some  question  exists  as  to  the  continuity  of  this  clay  between  Climax  and  St. 
Charles.  On  the  other  hand  prospecting  is  said  to  show^  the  presence  of  the  clay  for  a  dis- 
tance of  10  miles  above  and  l)elow  St.  C-harles.  On  Mahoning  (^reek  this  clay  horizon  is 
above  drainage  from  the  mouth  to  a  short  di.stance  above  Dee.  It  reappears  a  short  dis- 
tance east  and  runs  up  a  branch  to  the  north  to  within  a  mile  of  KeUersburg.  It  is  about  at 
drainage  level  for  a  distance  below  Putneyville.  About  1  mile  northeast  of  Putneyvillo  it 
rises  above  the  creek  and  continues  to  get  higher  in  the  hills  to  the  eastern  edge  of  the  quad- 
rangle, where  it  is  about  200  feet  up  the  hilLs.  No  clay,  however,  is  known  to  occur  at  this 
horizon  in  Mahoning  Creek,  nor  any  of  value  along  the  river. 

CLAKION  FI&E  CLAT. 

Stratigraphic  position. — At  Kit  tanning  and  vicinity  the  Clarion  fire  clay  and  the  fire  clay 
and  shale  associated  with  the  Lower .Kittanning  coal  are  being  utilized  largely  in  the  manu- 
facture of  brick.  The  relationship  of  the  Clarion  clay  bed  to  the  rocks  above,  as  they  are 
developed  at  Kittanning,  is  shown  in  the  following  section: 

Section  showing  Clarion  f  re  clay  and  associated  rocks  at  Kittanning. 

Feet. 

1.  Dark  clay  shale 25 

2.  Lower  Kittanning  coal 3-3J 

3.  Kittanning  fire  clay 12 

4.  Sandy  shale 10 

6.  Buhrstone  ore 1 

6.  Vanport  (Ferriferous i  M":r.st  ov.o 9 

7.  Dark  Siindy  shale  o:-  sha. y  sandstone 10 

8.  Shale  or  slate 20 

9.  Little  or  no  coal 

10.  Clarion  fire  clay 8-10 

The  beds,  1  to  6,  inclusive,  are  exposed  in  the  quarry  of  the  Kittanning  Clay  Manufac^ 
taring  Company,  as  sho^n  in  the  accompanying  illastrations  (PI.  X). 

As  shown  in  the  section  the  Clarion  clay  lies  al)out  30  feet  below  the  Vanport  limestone. 
It  is  usually  overlain  by  a  thin  coal  scam,  the  Clarion  coal. 

Thickness  and  character. — The  Clarion  clay  generally  occurs  as  a  high-grade  plastic  clay, 
although  some  flint  clay  occurs  at  this  horizon.  It  is  suited  for  use  in  making  gray  or  buff 
building  brick,  sewer  pipe,  and  as  a  bond  for  fire  brick.     It  has  also  been  successfully  used 
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in  the  nuaidmetun  of  tile  and  potteiy.  Akng  tlie  iib^aqr  Bmr  iwMt  of  Ak  dqr.ii 
diab  m  oolu',  brattkiiig  titmg  dickmuded  mnfMM.  'n>iraid  Ab  top  tke  dkj  fandi  to  be 
fluker  in  Dolor,  while  toward  the  bottctn  it  t«ada  to  booome  maij.  13m  ^it  daj  imiiBj 
bu  e  pearl  J  luster  and  smooth  Botpj  fetJing. 

iX  Wert  WinEeld  the  Clarion  cl»7'ia  4  to  8  feet  thick.    Tbe  bwt  ebj  ia  at  the  top,  tlw 
hattcm  being  owre  nndy-    At  Buffalo  Uilk  the  folkiwi&g  ei 
aonth  of  the  Irndge  orer  the  oveek: 

SerfiM  <!^OIar{i)>»  day  at  ac|U(i  ifiB*. 


L  CoalCCUiion) 

3.  Cla]r,  blaok,  lUfUI;  ^ntjr. 
S.  Cbr,  dnb,  cnnnblr,  aSidni 

1.  CUj-,  dark  p>]r,  Mady 

i.  C^Tidnb 

&  Clay,  gnr,  Teiy  (and; 

T.  Clar,  gn7,  amaoth  (baet)- . 

8.  Clar,  dnb,  anooth 

».  Clar,  darkKTBr.WDd; 


The  oectim  ahnn  about  8  feet  of  good  [flactio  (day.  hx  thia  legiaa  the  darion  d^  » 
aaid  to  avenge  6  or  7  feet  thick.  At  a  24oot  ej^Kaort  of  tlui^  <  Iny  on  tlip  n  r^i  side  ol 
AUeg^tmy  River,  dme-fduithB  mile  north  of  Utebrii^ul  Kitluiinii^,  iIk^  Any  uppeara  M 
be  of  eacelleot  quality,  eantainicg  adj  a  trace  of  sand  Uid  but  little  parbonai^coug  inatlft, 
apparently  ateni  remains.  Li  the  miiwe  at  Neale  (Ewing)  ttiis  rlay  is  ti  to  10  leel  ihirk 
and  holda  this  avenge  wdl.  Hw  i^pw  i  feet  cf  the  clay  is  bltu^k.  TliiH  is  not  mined 
when  dw  clay  ia  to  be  used  aa  a  brad  for  fire  bliek.  At  tlip  Cuwunshaanorii  ntino  the  cU; 
itSfeetthick,  iochidiaglZtolSinohcacrfblaidtchqrat  ii^pnut  iuIdhI.  Thp  day  bwoiaei 
■andy  100  jarda  in  tiie  hiS  OH  the  south  aide  at  the  creek.  I.ul  holdn  good  for  300  vardi  in 
OD  the  Dorth  aide.  At  Templeton  the  clay  is  10  feet  thirk,  nil  wliilc.  Tlic  upper  hlaik 
layer  present  at  Nealo  is  absent  here.  At  both  places  tlie  clay  is  hard  enou^  to  require 
blasting  in  the  mines. 

Eastward  from  the  Allegheny  River  the  few  exposuree  of  Chia  clay  seen  did  not  promisr 
as  good  quality  as  along  the  river.  Just  north  of  South  Bethlehem  this  clay  is  more  sandy 
and  harder.  Outcrops  of  the  clay  were  noted  along  Mahoning,  Pine,  and  Cowanshannock 
creeks,  huL  uaually  only  in  the  fonn  of  weathered  hlooma  from  which  little  idea  of  the  thick- 
Itces  or  quality  could  bo  gained. 

The  chemical- character  of  this  clay  is  shown  by  the  following  analysee.  ITio  first  is  by 
McCreath  (H5,  p.  246),  of  a  speciinen  from  Kittanning.  The  second  is  from  a  specimen 
from  Mahoning  Creek.    The  third  is  given  as  an  average  analysis  for  the  AU^ieny  Rivet 

Anaiytta  of  Clarion  dag. 
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DisbrHnUion. — Starting  from  the  west,  this  clay  outcrops  in  these  quadrangles  on  Buffalo 
Creek.  It  is  above  drainage  over  two  areas,  the  first  in  the  vicinity  of  West  Winfield,  the 
second  above  BufTalo  Mills.  In  the  lower  area  it  appears  above  water  level  at  the  mouth 
of  Rough  Rim.  It  can  bo  traced  up  Rough  Run  for  1}  miles,  up  BufTalo  Creek  to  the 
mouth  of  the  next  run  to  the  north,  and  up  that  run  for  a  mile.  Where  worked  at  West 
Winfield  it  is  20  feet  above  the  creek,  and  over  the  whole  area  it  hardly  gets  more  than  40 
feet  above  drainage.  At  the  sandstone  quarry  at  West  Winfield  the  clay  is  on  top  of  the 
sandstone  at  an  elevation  of  about  40  feet  above  Rough  Rim.  In  the  Buffalo  Mills  area  it 
appears  from  one-half  mile  to  a  mile  below  BufTalo  Mills,  and  extends  nearly  to  Fosters  Mills, 
near  Patterson  Creek,  on  the  north,  and  nearly  to  the  county  line  on  the  west  on  Buffalo 
Creek.  At  BufTalo  Mills  it  outcrops  one-fourth  mile  below  the  bridge,  being  well  exposed 
in  a  13-foot  cut  (section,  p.  164)  about  15  feet  above  Buffalo'Creek.  It  has  been  opened 
on  a  branch  west  of  BufTalo  Mills.  It  reaches  200  feet  above  drainage  on  the  arch  of  the 
Kcllersburg  anticline. 

The  clay  next  outcrops  in  the  immediate  valley  of  Allegheny  River.  On  the  west  side  of 
the  river  the  clay  appears  above  the  bottoms  three-fourths  mile  above  the  bridge  at  Kit- 
tanning.  It  rises  rapidly  to  the  north.  It  is  about  120  feet  above  the  river  at  the  mouth 
of  Limestone  Run,  and  extends  up  the  run  to  Adrian.  It  shows  one-fourth  mile  north  of 
the  BufTalo,  Rochester  and  Pittsburg  Railroad  bridge,  and  goes  under  the  bottoms  a  mile 
north  of  that  bridge.  It  emerges  again  opposite  the  lower  Island  south  of  Templeton,  and 
is  exposed  north  of  the  upper  island  in  a  shde.  From  here  it  rises  under  the  Eellersbui^ 
anticline  until  opposite  Rimer  it  is  well  up  in  the  hilltops  about  400  feet  above  the  river. 
From  there  it  descends  to  East  Brady,  where  it  is  about  150  feet  above  river  level.  It 
extends  up  Huling  Run  to  Sherrett,  and  up  Sugar  Creek  to  the  mouth  of  Pine  Run. 

On  the  east  side  of  Allegheny  River  the  Clarion  clay  has  been  found  in  a  shaft  of  the 
Eittanning  Clay  Manufacturing  Company  at  30  feet  below  the  limestone  at  the  bottom  of 
the  quarry.  It  emerges  above  the  bottom  lands  at  the  northern  edge  of  Kittanning.  At 
Wickboro  it  is  mined  at  an  elevation  of  866  feet  above  tide,  nearly  100  feet  above  the 
river,  the  latter  being  about  772  feet.  At  Neale  (Ewing)  the  clay  is  worked,  the  elevation 
being  a  little  higher.  It  is  reported  to  reach  its  maximum  elevation  (886  feet)  just  back 
of  the  Cowanshannock  station.  Up  Cowanshannock  Creek  it  goes  below  the  surface  four- 
fifths  of  a  mile  from  the  mouth.  Continuing  up  the  Allegheny  the  clay  descends  and 
passes  below  the  bottoms  500  feet  south  of  the  BufTalo,  Rochester  and  Pittsburg  Railroad 
bridge  at  Mosgrove.    It  is  well  exposed  back  of  the  power  house  south  of  the  station. 

It  is  again  brought  up  by  the  Kellersburg  anticline.  It  first  appears  about  2  miles  south 
of  Templeton.  At  the  old  mine  a  little  southeast  of  the  station  at  Templeton  its  elevation 
is  943  feet  above  tide.  It  extends  up  Whisky  Run  about  three-fifths  of  a  mile.  Up 
Mahoning  Creek  the  clay  has  been  traced  to  the  mouth  of  Scrubgrass  Creek.  Its  horizon 
keeps  above  drainage  level  of  Mahoning  Creek  to  the  eastern  edge  of  the  Rural  Valley 
quadrangle.  Up  Scrubgrass  Creek  it  passes  below  drainage  a  short  distance  above  the 
mouth.  It  reappears  on  the  same  creek  a  mile  above  Gohei^nville,  and  is  above  but  close 
to  drainage  for  ncariy  2  miles.  On  Mahoning  Creek  the  clay  keeps  within  100  feet  above 
drainage,  averaging  about  60  feet  to  a  point  above  Mahoning  Furnace.  It  shows  well  in 
the  road  near  the  bridge  over  the  creek  2  miles  south  of  Deanville.  From  Mahoning  Fur- 
nace to  the  edge  of  the  quadrangle  it  rises  toward  the  Greendale  anticline,  being  about  100 
feet  above  creek  level  at  Putneyville,  and  rising  until  it  is  about  350  feet  above  the  creek 
at  the  eastern  margin  of  the  quadrangle.  It  extends  up  all  the  branches  of  Mahoning 
Creek  for  varying  distances. 

Above  Mahoning  up  the  Allegheny  River  the  Clarion  clay  horizon  reaches  an  altitude 
of  1,200  feet,  or  400  feet  above  the  river.  This  elevation  is  maintained  nearly  to  the  mouth 
of  Redbank  Creek.  Going  up  Redbank  Creek  its  elevation  increases  until  at  St.  Charles 
it  is  nearly  1 ,400  feet  alx)vc  tide,  or  still  400  feet  above  drainage.  Thenc«  it  descends  until 
at  South  Bethlehem  it  is  less  than  100  feet  above  creek  level.    Above  the  mouth  of  Redbank 
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a«afc  tbe  cJ»7  donndi  U>  u  (bntkn  below  1 400  fa<  riiUdnrtkn  it  kMfa  a  «bo«t 
But  Bradj  uul  to  tbe  edgs  «( the  qosdran^ 

"Hie  Qremdale  uiticlina  brings  tlie  day  up  in  the  tmU^i  of  Pine  hhI  OawaB^aBBodc 
etecdu.  On  the  Nortli  Foi^  of  Pins  Cttek  thk  elk;  ii  abore  dntinage  for  bait »  mEla  belov 
uid  A  mile  ftbore  Skbtown.  On  the  South  Foik  of  Fine  Creek  it  appean  afaove  omIc  level 
near  Pine  FuinsM  Hid  pMBW  nadar  »  half  mile  below  Eobo.  At  Oecarit  iaabont  lOOfaat 
dMire  Gieek  lereL  Hie  cla;  was  noted  at  DtuDMOus  pmnte  betwMB  Pine  Fumaoe  and 
Gdio.  On  CowaimhanniickCreA  the  clay  riaee  within  a  mile  below  Stone  Houw,  and  piWBi 
.  nader  the  bottwne  jnat  aboTeQtwndah.  ItdMiWBwdlinthemdbaokoppaBtadMKlxnl- 
house  (ne-f ouith  mile  weat  of  Qreendale. 


SbatigrapUe  }io*iitini.— Hm  Kittanning  clay  immediately  undAUee  the  Lower  EittaB- 
ning  ooal,  at  shown  ia  the  nctioo  below. 

TkidmtM  and  eAanicfar. — Ilie  eli^  is  uniaQy  a  plfstio  day,  tiiot^  it  curiea  aoitie  £nt 
day  locally.  Aa  a  rule  it  af^wan  to  be  infeim' to  the  Qaiion.  It  isDotasiegulartiithidc- 
iMMastiwdariimibeii^poclEety;  and,  wliile  19  to  12  feet  thick  mplacea,ii]ai!plyeiitoat 
by  dtale  in  otheo'  araaa  not  far  away. 

At  WMt  Winfiald  the  Kittamung.day  ia  111  feet  thick.  It  was  f onneify  wioiked  bm, 
but  is  not  now  ueed.  It  wmtm  suitable  for  tile  Uian  brick,  nnae  it  doei  not  maka  an  artida 
of  imifonD  color.  Around  Soffalo  Mills  it  is  statod  that  the  ICittaTiniTw  day  ^rtA  Am  tmdflr' 
lyiiK  sb^  together  avwage  abput  30  feet.  Around  Sittamung  tlus  day  has  batai  afan- 
4v^  wotked  in  oaanectim  with  th«  shale  below  the  omJ.  In  iIip  quarry  uf  tin-  KJlUn- 
ningOayManufaeturingOompai^itdMWBamaximam  thicLiii'!vi  nr  12  r«?t.  1>ul  n^  ^lonn 
tnn.X,A,itthiii80utTapidtyakiiigthed^totheeast.  lltBwliulHLbk'JcnisBuf  theclBj-gi 
the  Kittanning  Cby  MamihcturiDg  Company^  plant  is  plaetir.  T  he  lirp  day  above  nakrs 
buff  building  brick.  A  lonaU  amount  baa  bem  used  in  oomwctitiii  with  imported  flint  days 
in  ■"«l''"g  fire  brick.  In  the  Boutbem  part  of  the  quarry  at  thf  Duugherty  Bri>t1ii^n^'  plunl 
at  Klttaaning  some  of  the  red  ahale  above  tlie  Vanport  limestone  is  replaced  by  plastic 
clay.  This  clay  is  of  a  better  quality  than  tlie  clay  above,  which  comee  just  below  tfac 
Luwpr  Kittanning  coal.  It,  however,  rantains  Iron  concretions  that  have  to  be  picked 
out.  Between  the  upper  and  lower  beds  of  plaatic  clay  there  also  ia  a  pocket  of  flint  day. 
A  section  in  this  quarry  shows  as  follows: 

Sretion  of  rode*  in  Daugkerty  Brolheri'  quarry,  Kittanning,  Pa, 

Ft.  In. 

1.  Coal,  Lower  Kittanning 4 

2.  Fire  eloy,  "  bMlard  " G 

J.  Flint  clay I      fi 

4.  Coal « 

B.  Clay,  buff 1 


e.  Shale.  r«l 2 

10,  Limestone.  Vanport  ( r'errtrcrous) 7 

A  short  distance  north  uf  this  the  red  shalo  is  10  feft  thick  and  apparently  cuts  out  the 
8  feet  of  day  above,  white  between  the  "  bastard  "  fire  clay  and  the  red  ^tale  is  18  indies  of 
sandstone  and  3  feet  of  bull  clay,  llie  coals  and  flint  clay  lieiug  out. 

A  sample  of  Klttannii^  clay  from  a  ravine  across  the  river  from  Neale  (Etving)  showed  ■ 
at«e]-gray  color,  with  a  high  percentage  of  sand.  It  contained  black  plant  stems,  and  waa 
stained  with  sulphur.  In  a  cut  on  the  Buffalo,  RochosUr  and  Pittsbui^  Railroad  just  west 
of  West  Mosgrove  station  there  is  15  feet  of  Kittanning  clay  and  shale  under  the  coal. 
The  upperTfeetUdrah  and  crumbly;  the  lowerSfeet  isdfahandshaly.  The  clay  appeared 
to  bo  of  excellent  quality.  Tlic  clay  was  formerly  worked  in  the  vicinity  of  Allegheny  Fui^ 
nace,  opposite  the  mouth  of  Cowansbannock  Creek,  and  according  to  Piatt  yielded  both 
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flint  and  plastic  clay  of  good  quality.  In  a  cut  in  new  railroad  grade  1)  miles  above  the 
Buffalo,  Rochester  and  Pittsburg  Railroad  bridge  on  the  west  side  of  the  river  occurs  8  feet 
of  clay  below  8  inches  of  coal.  In  the  trolley  cut  2  miles  west  of  Stone  House  a  coarse 
clay,  apparently  just  above  the  Lower  Kittanning  coal,  shows  9  feet  thick,  the  upper  4  feet 
being  a  dark  gray  and  the  lower  5  feet  a  liglit«>j  gray  color,  but  hard  and  sandy.  One- 
fourth  mile  west  of  Pine  Furnace  this  clay  appears  to  be  thin  and  sandy. 

An  analysis  of  this  clay  at  Kittanning,  furnished  by  Mr.  George  W.  McNecs,  is  given  below: 

Analysis  of  KiUanning  jire  day. 

Per  cent. 

Silica  (SiOi) (».  40 

Alumina  (Al.Oa) 2(i  23 

Ferric  oxide  (FejO;) 1  34 

Ferrous  oxide  ( FeO) 23 

Lime  (CaO) 14 

Magnesia  (MgO) 54 

Potash  (KjO) 2. 66 

Soda  (Na»0) 28 

Loss  on  ignition  (IIiO,  etc.) 8. 71 

Distribution. — Tlie  Kittanning  clay  is  above  drainage  on  Buffalo  Creek  around  West  Win- 
field,  lying  about  60  feet  above  the  Garion,  but  with  a  crop  line  nearly  or  quite  twice  as 
long.  It  rises  above  Buffalo  Creek  about  2  miles  below  Buffalo  Milb,  and  is  above  drainage 
to  above  the  county  line  up  Buffalo  and  to  Fosters  Mills,  near  Patterson  Creek.  It  rises  above 
the  bottom  lands  of  the  Allegheny  just  south  of  Kittanning,  extends' up  Limestone  Run 
to  above  Morrows  Corner,  up  Cowan  diannork  Creek  for  2  miles  from  the  mouth,  then  rises 
again  a  mile  below  Stone  Hou.se  to  again  pass  under  near  the  mouth  of  Huskins  Run.  The 
Fairmont  .syndine  carries  the  clay  l)elow  drainage  for  a  short  distance  on  both  forks  of  Pine 
Creek  just  above  their  junction.  On  the  south  fork  it  is  above  the  creek  nearly  to  Echo, 
and  on  the  north  fork  to  about  I J  miles  above  Slabtown.  The  clay  keeps  above  the  bottoms 
of  the  Allegheny  River  above  Pine  Creek.  Up  Mahoning  Creek  it  is  above  drainage  to  the 
eastern  edge  of  the  quadrangle. 

In  a  ravine  to  the  south  al>out  half  a  mile  alx>ve  Dee  the  following  section  of  this  day  is 
exposed: 

Section  in  ravine  near  Dee^  Pa. 

Feet. 

1.  Lower  Kittanning  coal 2-3 

2.  Concealed 6 

3.  Sandstone 3 

4.  Clay 6 

5.  Sandstone 3 

6.  Ciay  (partly  flints * . . . .    10 

7.  Clay,  with  sandstone  and  iron  ore  (?;  layers 10 

8.  Vanport  limestone. 

The  6  feet  of  clay  of  No.  4  probably  is  Kittanning.  In  the  neighborhood  of  Mahoning 
Furnace  it  is  less  than  150  feet  above  creek  level,  but  it  rises  to  the  east  and  west,  so  that 
at  the  eastern  edge  of  the  Rural  Valley  quadrangle  it  is  nearly  1,500  feet  above  tide,  or  about 
450  feet  above  drainage.  This  brings  it  high  in  the  hills  over  the  northeast  comer  of  the 
area.  On  account  of  the  steepness  of  the  banks  on  Redbank  Creek  the  outcrop  line  of  the 
Lower  Kittanning  clay  nearly  coincides  on  the  economic  map  with  that  of  the  Clarion, 
already  described,  except  that  it  is  60  feet  higher  ai>d  extends  a  little  farther  up  the  side 
branches.  Between  the  mouths  of  Mahoning  and  Sugar  creeks  this  clay  is  well  up  in  the 
hills,  but  gets  much  lower  toward  East  Brady.     It  extends  up  Sugar  Creek  to  Kaylor. 

FREEPORT  FIRE  OLAY. 

Stratigraphic  poMon.-  -The  Freeport  fire  clay  occurs  beneath  the  Upper  Freeport  coal, 
and  as  this  is  at  the  top  of  the  Allegheny  formation,  the  position  of  the  clay  in  the  hills  can 
be  determined  by  noting  on  the  geologic  map  the  dividing  line  between  this  and  the 
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OoiMimaiigb  formfttioB.  la  the  VMten  put  of  ilw  Kitianning  quadrangU  imniMliaU>l; 
nuth«f  aueoratUtwxnbaooaiMaflilltebty.  10  [I'd  nrmoro  tliick,  whidi  apparently  hsa 
im  exttfit  tf  MTOTd  aqnaKB  mllaK.  AlAo<4^  nothing  is  knonni  of  il»  qualities,  (he  thick- 
MM  uul  axtent  of  the  bed  utd  ha  pwudmily  tci  tlii<  rnilniarl  wmiU  tvem  ti>  warmnt  an 
inmtigktiiMi  aa  (he  pert  of  inveeton. 

At  anniuvllle  ebont  4  feet  of  phito  dftj  oe«m  in  the  top  at  Om  diele  qnenj.  la  Oa 
etntnl  put  cf  Hie  eree  obrerad  l^  tb  two  quedm^lee  the  Pneport  dej  !■  pattif  Sk^ 

■  ml  eliiim  rtlliinliiiij  Tliiiiii  li  liniiiitml  li mn  iliiiiil  (1  tui  In  tlijifciew     liwplaatet 

HaowTiBe,  wfaidi  now  mi^ea  nUo*  briA  cadoHntr,  fdnnn)r  OMd  ffiit  daj  (m  tfik 
bed  for  making  fiie  bn^,  but  ai  the  day  waa  found  only  In  anaB  pockaU  the  mma  wae 
afaandonad.  IIm  quality  and  OuckDeM  <d  tlw  aeam  in  the  ndaity  id  Tateibottt  ia  indU 
eated  by  the  foUowing  general  aeetioa  glrea  1^  the  «iparinl«ideDt  of  the  ooal  amiea  at 
IhatplMe: 

SmMm  qf  A«fpsr<  jth(  d^  MOr  r<**6(a«. 

VMt. 

nnd^andautdttoiM 1 

Haid  ud  Mndr  finidar ....  4-i 

Hard  fliDtr  roA t,.  >-* 

Impan ItaDwtmM , ,. ..-  A4 

MoOeath  aaalyied  qtedmena  of  tUa  day  tma  the  TWnity  of  Alagjbnf  FtmaMand 
'  from  Eittanniiig,wUdireaulU  ate  ^Tenbdow.  No.  1  ia  tnmt  ABe^MBy  Ranaoa  eypodn 
Uh  nmith  of  Oowaiufaaiuiodi,  No.  3  b  (ram  Kittaanii«  (H5,  pp.  2«0  and  HB). 

AfidfM*  ^FnifeHjIrt  lU^Jrimt  4JUfi»Kjf  >%rwMe  md  KiOdnnwig. 


<»«»»<.                      .                                      1        L 

i. 

sum 

St-MI 
l.MI 
1.030 

.1S3 

.3M 

1  QW 

2)u(rtfiu(ii>n. — The  Upper  Freeport  clay  la  above  the  main  lines  nf  diaiDBge  orer  prao- 
ticallj  all  of  the  KittBDning  quadnuigle.  Id  the  northwest  comer  of  tlie  quadran^  it 
comes  near  themiddle  of  the  bill  slopes.  Going  soutbeaat  toward  the  Eellerabuig anticline 
this  clay  rises  until  all  over  the  central  and  northern  central  part  of  the  quadrangle  it  occun 
well  up  on  the  upland,  in  some  cases  occupying  small  isolated  areas  on  hilltops  only.  I^lia 
is  eepeciatly  true  g<Hng  eastward  toward  the  Allegheny  at  Hahoning,  In  the  aoutbem 
and  southeastern  part  of  this  quadranfctc  the  Boggsville  and  Fairmont  syncUnes  bring  the 
Freeport  clay  down  into  the  valleys.  30  that  at  the  southara  edge  of  the  quadrangle  the 
clay  is  nol  far  aboTc  drainage  on  Buffalo  Creek  or  Alli^heny  River. 

In  the  northwest  comer  of  the  Rural  Valley  quadrangle  this  clay  horizon  conies  above 
the  hilltops  and  has  been  removed.  E^t  of  KeUersbui-g  it  comes  into  the  tops  of  the 
hills,  and  northeast  of  Mahoning  Furnace  it  lies  well  under  their  sununita,  but  east  of  Eddy- 
ville  it  again  rises  above  the  tops  of  the  hills.  Between  Mahoning  Creek  and  Pine  Creek  it 
lies  well  under  the  upland,  or  in  the  lower  valleys  at  the  west,  but  to  the  east  it  rises  and  ia 
above  most  of  the  hilltops  around  Belknap.  South  of  PinoCreek  it  is  well  down  in  the  val- 
leys at  the  west,  risF.i  well  up  on  the  hills  in  crossing  the  Greendale  anticline  about  Greendale 
and  Oscar,  then  descends  and  passe.s  below  drainage  on  Cowanshannock  Creek  at  Yates- 
boro.    It  is  below  drninage  over  all  of  the  southeast  comer  of  the  Rural  Valley  qusdisogle. 
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SEALS. 

This  is  utilized  in  thcsp  qun<]rang:iefl  only  at  Kittanning  by  the  Kittanning  Clay  Manu- 
facturing Company  and  by  Daugherty  Brothers.  The  following  beds  shown  in  the  section 
on  [>age  168  are  used.  From  No.  1  is  made  a  fine  vitrified  brick  for  building  fronts ;  from  No.  4 
is  made  a  vitrified  brick  and  building  brick;  from  No.  7  is  made  a  building  brick,  and 
No.  8  is  said  to  be  suitable  for  buff  fire  brick  and  for  sewer  pipe.  Mention  has  already  been 
made  of  the  shale  associated  with  the  Kittanning  clay  about  Buffalo  Mills,  the  two  there 
being  reported  as  averaging  30  feet  thick.  From  exposures  at  several  places  it  appeared 
possible  that  this  shale  would  repay  investigation. 

At  the  Du  Bois  &  Butler  Brick  Company's  plant  at  Cowan.sviIIe  the  shales  between  the 
Upper  and  Lower  Freeport  coals  are  worked.    The  section  here  shows  as  follows: 

Section  near  CowansinUe. 

Ft.  In. 

1.  Surface  and  sandstone  fragments 4 

2.  Clay,  whitish 4 

3.  Shale,  greenish  gray 6 

4.  Shale,  black 12 

5.  Coal  (Lower  Freeport) 4     6 

6.  Fire  clay  (concealed ) 4     ? 

The  clay  at  the  top  runs  gradually  into  the  shale  below,  which  from  being  stained  red  is 
called  "  red  shale."'  The  shale  is  not  very  hard  and  but  slightly  gritty.  The  black  shale  is 
somewhat  harder  and  not  at  all  gritty.  The  clay  and  gray  shale  are  very  plastic,  and 
depend  upon  mixing  with  the  black  shale  to  give  the  resulting  brick  the  necessary  refractory 
qualities. 

At  the  cut  on  the  Buffalo,  Rochester  and  Pittsburg  Railroad  below  the  second  bridge  east 
of  Cowansville  the  shales  below  the  lower  Freeport  coal  are  exposed,  as  shown  in  the  fol- 
lowing section : 

Section  in  railroad  c^U  east  of  OowansinUe. 

Ft.  in. 

1.  Shale,  red,  fissile 6 

2.  Coal  (Lower  Freeport) 4 

3.  Clay,  drab 11 

4.  Carbonaceous  layer 8 

6.  Clay,  drab ' a 6 

6.  Shale,  drab 6      6 

7.  Sandstone,  gray 6 

8.  Shale,  gray 3 

9.  Shale,  black 6 

The  shales  at  this  point  appear  to  be  inferior  to  those  at  Cowansville. 

A  fine-grained,  olive-green  shale  near  the  horizon  of  the  Upper  Freeport  coal  outcrops  on 
the  east  slope  of  the  hill  east  of  Kittanning.  At  Yatesboro  it  is  stated  that  the  air  shaft 
went  through  60  feet  of  shale  above  the  Upper  Freeport  coal.  Tests  are  being  made  of 
shales  on  the  Kroh  farm,  just  east  of  Yatesboro,  but  have  not  yet  reached  the  point  of 
demonstrating  the  workability  of  the  shales  there.  Similar  shale  to  that  at  Yatesboro  out^ 
crops  at  several  points  around  Rural  Valley,  in  places  suggesting  a  thickness  of  90  feet 

The  following  anal3rBis  of  one  of  the  shales  worked  at  Kittanning  is  furnished  by  Mr.  George 
W.  McNees: 

Analysis  of  shale  at  Kittanning. 

Silica  (SiO») 65.17 

Alumina  ( AhO«) 19. 92 

Iron  oxide  (Fe»0») 12. 01 

Loss  on  ignition  (Hi O ,  etc.) C  81 
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vanoBtMsm  ot  iOAYB  jjn»  wMMjm. 

if  <reer  c20^.--Tlie  Meroer  okj  is  woiked  on  RedbftDk  €k«ek  b^ 
dimax  abd  by  the  Oarioa  Bikk  Oompany  ml  S^  At  both  pke«  the  cky> » 

obtained  by  drifting.  The  CSimax  mine  is  1}  mileB  aboye  the  plant,  and  m  connected  wUk 
it  by  a  tram  road,  over  ^vhich  the  cky  IB  hauled  in  can  by  hones.  The  Si.  OiacieB  flint  day 
mine  is  about  three-quarters  of  a  ndle  below  the  plant  and  orer  200  leet  above  Uie  cnek. 
The  day  is  lowered  from  the  mouth  of  the  mine  in  oars  on  Indined  tcadEs,  by  giftvity,  toa 
tram  road  similar  to  the  one  at  Climax.  The  plastic  day  mine  is  nearty  opposite  the  plant: 
The  day  from  this  mine  is  brou^^t  down  to  the  yard  in  carts.  At  both  these  plants  tfw 
flint  day  is  used  for  making  fire  bricky  and  at  Climax  tuyeies  also  tete  manafactaied. 

At  Qimax  three  grades  of  day  are  used.  Grade  No.  lis  the  flint  day  from  whidi  bride  is 
made  that  is  used  in  furnaces  where  the  heat  runs  to  4,000  degrees  Fahrenheit;  No.  2  is  tiM 
plastic  day  used  with  flint  day  for  making  tile  for  various  purposes,  whi^  is  said  to  be  of 
excellent  quality;  No.  3  is  a  mixture  of  Nos.  1  and  2  as  gathered  up  in  the  mines  alter  As 
two  grades  have  been  assarted  rather  dosdy,  and  from  this  stock  the  seoond  quality  of 
brick  is  made.  The  bride  is  used  in  iron  and  sted  worics,  i^bun  furnaces,  mslleshle  ipob 
I^ants,  and  in  any  place  requiring  a  h%ihly  lefrsctoiy  bridL 

At  St.  Charles  two  grades  of  bride  are  produced.  Both  are  made  by  the  hand-mold  pioo- 
esB  and  dried  on  gas-heated  floors.  Qas  is  also  used  for  firiqg  the  kihis.  Two  types  are  in 
use,  the  square  up  draft  and  the  round  down  dialt    The  bake  lasts  about  e(^  days. 

Cflarwn  day. — ^The  Clarion  day,  the  most  valuable  In  the  qnadnmgliw,  is  being  woifcedon 
the  east  side  ^  the  Afle^Moy  River  at  a  number  of  points  between  Kittamiii^  and  t^ 
of  Mahoning  Greek,  and  on  Rough  Run  at  West  ^jHufiekL 

At  West  Winfield  the  Duquesne  flreproofing  Company  uses  the.  day  for  making  firant 
bride,  firqproofing,  and  sewer  pipe,  the  liitter  being  the  pcincqid  piodn  Theopeniqgef 
drift  from  which  the  day  is  taken  is  about  200  feet  from  the  day  |nle  in  the  yai!d»  and  it 
hulled  up  to  the  latter  in  can,  by  cable.  The  day  b  used  just  as  it  comes  froin  the  mine. 
After  going  through  the  dry  pan  the  clay  for  brick  is  put  through  a  pug  mill  and  stiff-mud 
machine,  and  that  for  sewer  pipe  through  a  wet  pan  and  pipe  press.  Round  down-draft 
kilns  are  used  for  firing.  The  coal  which  overlies  the  clay  is  used  for  fuel.  The  sewer  pipe  is 
glazed  at  a  temperature  of  2,700  degrees,  but  according  to  the  statement  of  the  superinten- 
dent the  clay  will  stand  3,000  degrees. 

On  the  Allegheny  at  Neale  and  at  Templeton  Clarion  clay  is  at  present  being  mined  by 
the  Harbison- Walker  Refractories  Company,  and  shipped  to  theh*  plant  in  Pittsbui^  for 
use  as  a  lx)nd  in  making  fire  brick.  At  the  former  place,  however,  this  company  now  has 
under  construction  a  plant  for  the  manufacture  of  gray  front  brick.  The  same  company 
also  operates  at  Cowanshannock.  The  clay  mined  at  this  point  is  used  in  makiTig  a  low- 
grade  fire  brick  and  also  as  a  bond,  with  flint  clay  brought  from  Brookville,  for  a  very 
refractory  brick.  The  brick  are  made  by  the  usual  hand-mold  process,  and  dried  on  a  gas- 
heated  floor.     They  are  baked  in  square  down-draft  kilns  fbed  by  gas. 

Just  north  of  Neale  the  Kittanning  Clay  and  Fire  Brick  Company  use  the  Clarion  clay  in 
the  manufacture  of  buff  and  gray  building  brick.  For  gray  brick  the  clay  is  used  as  it  comes 
from  the  mine,  including  sandy  portions  and  the  black  upper  layer;  for  buff  brick  loam  is 
added.  The  bricks  are  made  by  the  stiff-mud  process,  and  cut  in  a  wire  side-cut  machine. 
About  25  per  cent  of  them  are  repressed.  The  drying  is  done  in  tunnels  heated  by  waste 
heat  frojn  the  kilns.  The  kilns  are  round  down-draft  and  are  heated  by  gas.  The  bake 
lasts  about  nine  days,  and  for  gray  brick  a  No.  9  Seger  cone  is  turned  down  in  the  center  of 
the  kihi  and  a  No.  3  over  the  fire,  while  for  buff  brick  cone  01  is  turned  down.  Both  the 
buff  and  gray  brick  are  of  excellent  quality,  and  in  much  demand,  especially  the  gray,  which 
l|  is  extensively  used  for  office  buildings  in  large  cities. 

While  no  CMarion  clay  has  as  yet  been  used  at  Kittanning,  the  Kittanning  Clay  Manufac- 
turing Company  is  planning  to  reopen  an  old  test  shaft  to  this  clay,  and  ultimately,  if  further 
tests  prove  satisfactory,  it  is  probable  that  the  clay  will  be  mined. 
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Lower  RiUanmng  day. — The  Lower  Eittanning  clay  is  worked  at  Kittanning,  where  it  is 
quarried  by  the  Kittanning  Clay  Manufacturing  Company  and  by  Daugherty  Brothers.  At 
the  former  plant  the  clay  is  used  in  the  manufacture  of  buff  building  brick,  and  is  also  mixed 
with  the  underlying  shales  for  front  and  paving  brick.  The  stiff-mud  process  is  employed. 
The  kilns  are  fired  by  gas  fuel  and  are  of  the  square  and  round  down-draft  types.  The 
clay  is  burned  at  about  1,200  degrees  centigrade.  Daugherty  Brothers  manufacrturc  red 
and  buff  building  brick  by  processes  similar  to  those  used  by  the  Kittanning  Clay  Manufac- 
turing Company. 

ShalfA. — The  shales  below  the  Lower  Kittanning  clay  in  the  quarries  at  Kittanning,  as 
already  stated,  are  used  with  the  clay  for  building  and  paving  brick.  Near  Cowansville  the 
shale  above  the  Lower  Freeport  coal  is  being  quarried  by  the  Du  Bois  &  Butler  Brick  Com- 
pany. This  shale  mixed  with  the  clay  above  in  the  proportions  in  which  they  occur  in  the 
quarry  are  used  in  the  manufacture  of  paving  and  common  brick,  the  former  being  this 
company's  specialty.  In  making  the  latter  the  soil  above  the  clay  is  also  included.  The 
bricks  are  made  by  the  ordinary  stiff-mud  process  and  burned  in  round  down-draft  kilns 
at  a  temperature  of  from  1,200  degrees  to  1,400  degrees  for  common  brick  and  1,500  degrees 
to  1,800  degrees  for  paving  brick.  The  fuel  used  is  the  Lower  Freeport  coal,  which  is 
mined  l)elow  the  shale. 

IRON  ORE. 

OENEBAL  STATEKEHT. 

The  production  of  iron  from  the  ores  of  the  quadrangles  was  formerly  an  important 
industry.  A  number  of  furnaces  were  erected  und  operated  for  many  years,  l)ut  the 
general  umy  of  better  ores  from  the  I^ake  regions  and  the  exhaustion  of  the  local  outcrop 
ores  made  the  business  unprofitable  and  it  was  abandoned.  The  la<!t  furnace  went  out  of 
blast  about  1880.  A  brief  history  of  these  furnaces  will  be  found  in  Piatt's  Report,  115, 
on  Armstrong  County,  and  in  Lesley's  History  of  Iron  Making  in  America. 

There  are  thrt^e  ore-bearing  horizons  in  the  quadrangles,  that  of  the  Buhrstone  ore  at  the 
top  of  the  Vanport  limestone,  the  Lower  Freeport  ore  below  the  Lower  Freeport  coal,  and 
the  Upper  Freeport  ore  below  the  Upper  Freeport  coal.  Of  the  three,  the  first  is  the  most 
and  the  second  t  h(»  least  important. 

BTJERSTOITE  ORB. 

This  is  a  compact  layer  running  generally  6  inches  to  1  foot  thick,  and  resting  immediately 
upon  the  Vanport  (''Ferriferous")  limestone.  To  this  circumstance  the  limestone  owes  its 
descriptive  name  "  Ferriferous.  "  The  term  "Buhrstone''  is  due  to  the  chert  nodules  said 
to  oc^-ur  in  the  ore  in  some  localities.  The  ore  may  be  a  carbonat'e,  limonite,  or  impure 
hematite.  Probably  it  was  originally  carbonate,  the  limonite  and  hematite  being  the  result 
of  sul)sequent  oxidation  along  the  outcrop.  This  ore  was  the  chief  source  of  the  iron  once 
made  in  the  region.  It  is  practically  coextensive  with  the  Vanport  limestone  and  its  extent 
of  outcrop  corresponds  with  that  of  the  limestone,  which  is  shown  on  the  map.  Judging 
from  the  old  stripping^  which  follow  the  outcrop  of  the  limestone  for  hundreds  of  miles,  most 
of  the  ore  to  be  had  from  the  outcrop  has  already  been  taken  out,  so  that  in  the  future  drift- 
ing will  Ije  necessary.  As  will  be  seen  further  on,  this  will  be  facilitated  by  the  fact  that  the 
ore  is  generally  overlain  by  soft  shales  which  can  be  removed  with  comparative  ease.  This 
h  not  universally  true,  and  in  some  localities,  as  near  Phillipston,  the  ore  is  overlain  by  a 
coarse  massive  .sandstone  which  seemingly  precludes  mining. 

MeCreath  analyzed  samplers  of  the  Buhrstone  ore  selected  by  Piatt  from  all  parts  of 
Armstrong  County.  As  a  whole  these  analyses  show  not  only  uniformity  in  the  grade  of  the 
ore,  but  also  that  it  consists  of  three  varieties,  acx^ording  to  the  amount  of  decomposition 
that  has  taken  plac«,  namely,  carbonate  ore,  brown  hematite,  and  an  impure  variety  of  red 
hematite.  The  unroasted  carbonates  average  33  to  38  per  cent  of  metallic  iron;  the  brown 
and  red  ores  contain  as  high  as  50  per  cent  of  iron,  the  average  being  perhaps  al)out  45  per 
cent.     All  of  the  ores  are  comparatively  low  in  phosphorus — two-tenths  of  1  per  cent  being 
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BLUE  CARBONATE  ORE. 

Protoxide  of  iron 42. 428 

Sesquioxide  of  iron 2. 233 

Bisulphide  of  iron .187 

Protoxide  of  nu^nganese 799 

Protoxidcof  cobalt 010 

Alumina 916 

Lime 7. 150 

Magnesia 1. 881 

Sulphuric  acid 030 

Phosphoric  acid 334 

Carbonic  acid 32.  f^ 

Water 1 .  950 

Insoluble  residue 9.  4«i0 

100.000 

Metallic  iron 34.650 

Metallic  manganese 619 

Sulphur 112 

Phosphorus : «146 
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BOASTED  0BK8. 

Per  cent. 

Protoxide  of  iron None. 

Sesquioxide  of  iron 65.928 

Sesquioxido  of  manganese 1.  fi63 

Sesquioxide  of  cobalt 020 

Alumina 2. 688 

Lime 7. 710 

Magnesia 901 

Sulphuric  acid 580 

Phosphoric  acid 1. 074 

Carbonic  acid  absorbed. 

Water 

Insoluble  residue 14. 520 


\ 6.366 


100.349 

Metallic  iron 46. 150 

Metallic  manganese 1. 068 

Sulphur 232 

Phosphorus 460 

Full  details  concerning  furnace  practice,  the  character  and  cost  of  the  iron  produced 
from  the  Buhrstone  ore,  and  the  general  conditions  of  manufacture  are  contained  in  Piatt's 
report,^  to  which  the  reader  is  referred  for  additional  information. 

LOWER  FKSEPORT  ORB 

According  to  I.  C.  White, &  this  ore  largely  supplied  the  old  Winfield  furnace.  It  is  a 
mixture  of  car)x)nate  and  limonite,  probably  yielding  from  35  to  50  per  cent  of  metallic 
iron.  Mr.  Denny,  on  whose  land  the  ore  was  mined,  states  that  it  varies  in  thickness  from 
1^  to  6  feet.  This  same  ore  was  mined  on  the  hill  one-half  mile  north  of  the  Butler  pike 
in  western  West  Franklin  Township  for  use  in  Buffalo  furnace  and  is  reported  2  feet  thick. 
It  is  said  to  have  yielded  about  25  per  cent  of  metallic  iron.  Little  is  known  of  the  extent 
of  these  deposits,  but  it  seems  likely  that  they  are  limited  to  small  areas. 

UPPER  PREEPORT  ORE. 

The  following  discussion  of  this  ore  by  Lesleys  fully  covers  the  ground: 

The  Freeport  (or  Sunmiit)  ore,  26  feet  below  the  coal,  and  running  about  2  feet  thick,  but  occasionally 
4  feet  (as  in  Phillip's  hill),  solid,  compact,  very  argillaceous,  almost  a  clay,  mined  by  stripping;  and 
also  in  gangways  and  rooms;  mined  with  the  pick  by  bearing  in  on  the  clay  above  and  lifting  the  ore 
in  masses  from  15  to  20  inches  thick;  yielding  1^  tons  to  the  yard,  and  requiring  3  to  3^  tons  to  the  ton 
of  metal;  specked  with  delicate  rose-colored  specks  throughout,  from  incipient  decomposition;  remark- 
ably like  the  **  Big  Bottom"  ore  of  the  Connellsville  and  Uniontown  region;  disposed  to  make  red  short 
iron:-  n*quires  mixtun^  with  siliceous  ores;  would  be  greatly  improved  by  mixture  of  one-fourth  mag- 
netic or  red  hematite  ores.  ♦  ♦  ♦  A  vast  amount  of  stripping  and  mining  has  been  accomplished. 
In  some  spots  the  lx»d  is  too  thin  to  strip;  20  feet  of  stripping  is  the  maximum  it  will  bear.  Ball  ore 
occurs  under  the  n'gular  lx»d.  • 

The  ore  was  mainly  worked  by  the  Bradys  Bend  Iron  Company  on  the  high  plateau 
between  Holder  and  Greenville  runs.  It  extends  also  west  of  Holder  Run  apparently  in 
workable  thickness.  Toward  the  south  its  horizon  is  under  all  the  high  land  of  Sugar 
Creek  Township.     North  of  Sugar  Creek  its  run  is  obscure,  probably  by  reason  of  its 

o  Second  Geol.  Survey  Pennsylvania,  Kept.  H5. 

b  Second  Geol.  Survey  Pennsylvania,  Rept.  Q,  p.  94. 

c  Report  to  the  Bradys  Bend  Company,  1865,  quoted  in  Platt'^Rex>ort  115,  pp.  220-221. 
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TheLBkeore8STenigeov«r0Operoeiitof  iii0tolliekon.o  The  soft  red  ore  and  tlie  brown 
ores  of  Alabama  aTerage  over  fiO  per  cent  of  metaOie  iron,  while  the  hardy  ISmy^  sdf-fluxoig 
red  ore,  ihe  poorest  ore  mined  in  Alahimnay  yidds  on  thp  aversge37  per  cent  of  metaUiRiroiL* 

As  shq^wn  by  the  above  aoaljsesy  the  Upper  f^ceeport  ore  of  this  region  yields  only  about 
30  per  cent,  and  the  carbonate,  of  which  nuist  of  the  reinaining  Buhntone  ore  prob^ 
sistsy  yields  only  34  per  cent  of  metallic  iron.  Furthermore,  on  account  of  their  thinness. 
mining  the  Allegheny  Valley  ores  would  be  much  more  expensive  than  mining  those  with 
which  they  would  have  to  compete. '  Under  such  conditions,  therefore,  the  production  of 
iron  from  native  ores  could  not  be  profitable.  Experience  also  shows  this  to  be  true,  for 
within  recent  years  unsuccessful  efforts  have  been  made  in  Hocking  Valley,  Ohio,  to  produce 
iron  from  the  Baird  ore,  which  is  similar  in  character  and  occurrence  to  the  Buhrstone  ore, 
with  which  it  is  correlated.<' 

LJ3CE8TONE. 

The  limestones  of  economic  value  in  these  quadrangles  are  two,  the  Vanport  and  Upper 
Freeport.    Of  these  the  Vanport  is  by  far  the  more  important. 

YAirPORT  LZXSSTOVI. 

As  shown  on  the  map,  this  has  a  great  extent  of  outcrop  in  the  region.  In  some  compara- 
tively small  areas  it  is  not  known,  and  is  probably  absent.  Where  thus  absent  the  fact  is 
indicated  on  the  map  by  continuing  the  line  showing  its  outcrop  as  a  dotted  line  along  its 
probable  horizon.  Where  present,  the  limestone  rarely  falls  below  8  feet  in  thickness  and 
may  reach  22  feet,  as  at  West  Winfield.  From  an  examination  of  the  table  of  records  of  oil 
and  gas  wells  (pp.  110-161)  it  will  be  seen  that  if  the  records  are  to  be  trusted  the  limestone 
runs  20  feet  or  more  thick  over  an  extensive  area  in  the  west  and  southwest  parts  of  the  Kit- 
tanning  quadrangle.  A  thickness  of  15  feet  or  more  is  recorded  in  many  other  wells  in  the 
other  parts  of  the  two  quadrangles,  but  these  records  may  exaggerate  the  thickness.  This 
limestone  is  of  a  good  degree  of  purity,  as  shown  in  the  following  analyses  by  McCreath: 

a  Bauerman,  H.,  A  Treatise  on  the  Metallurgy  of  Iron,  1882. 
b  Phillips,  W.  B.,  Iron  Making  In  Alabama. 
cOrton,  Edward,  Geological  Survey  of  Ohio,  vol.  5. 
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Analyses  ofVanport  limestone. 


2. 


Carbonate  of  lime j  93. 246     94. 721 

Carbonate  of  magnesia '    1. 740       1. 044 

Iron 1 

Alumina j 

Phosphorus .  032  i      .047 

Sulphur I 


1.667  :     1.383 


3. 


96.007  I  95.567 
1.  498  !     1.  422 


Insoluble  residue 3.  420 


2.300 


1.4G2 
.034 


.930 
.035 


.700       2.110 


5. 


94.51 


1.05 
1.80 
.076 
.028 


1.  From  Khca  farm  near  Oroendale,  on  Cowanshannoek  Creek  (p.  97  a). 

2.  From  Colwell  property,  Mahoning  Furnace  (p.  I(i2a). 

3.  Laughlin  property,  Stewardson  furnace,  D<«  (p.  160o). 

4.  Reynolds  property.  Kit  tannine  (p.  247  a). 

6.  Sample  from  quarry  north  of  Manoning  Creek,  1  mile  above  mouth,  furnished  by  llenr>'  Colwell, 
superintendent  of  KJttannlng  Iron  Company;  analyst  unknown. 

Ah  a  fiyx. — This  limestone  was  used  for  flux  in  the  old  blast  furnaces.  At  present  it  is  so 
used  by  the  Kittanning  Iron  Company  and  is  pronounced  by  the  superintendent  to  be  very 
satisfactory.  The  supply  is  drawn  from  the  quarry  on  Mahoning  Creek  mentioned  above. 
The  Vanport  limestone  carries  too  much  phosphorus  for  making  iron  which  is  to  be  used  in 
the  manufacture  of  Bessemer  steel,  but  not  enough  to  injure  it  for  mill  iron  and  probably  not 
enough  to  injure  iron  which  is  to  be  used  for  making  steel  by  the  basic  process.  There  is 
nothing  in  its  quality,  therefore,  to  prevent  it  from  being  an  excellent  flux.  The  only  ol)sla- 
cle  to  its  more  extensive  use  for  that  purpose  is  probably  the  fact  that  it  would  have  to  com- 
pete with  still  better  and  more  easily  obtained  limestone  from  other  localities. 

For  cement. — According  to  the  above  analyses,  this  limestone  is  well  adapted  to  the  manu- 
facture of  Portland  cement.  This  is  made  by  burning  a  mixture  of  limestone  and  clay  or 
shale.  About  the  only  restriction  on  limestone  to  be  used  for  Uiis  purpose  is  that  the  magne- 
sia content  shaU  not  much  exceed  5  per  cent.  The  other  essential  ingredients  of  cement  are 
silica  and  ulumina.  These  are  supplied  by  the  clay  or  shale  used  in  the  mixture.  Whatever 
material  is  used,  however,  the  alumina  should  not  exceed  25  per  cent,  as  a  greater  proportion 
injures  the  cement.  The  fire  clays  of  the  quadrangles  can  not  be  used  for  cement  making 
since  they  run  over  30  per  cent  alimiina,  as  shown  by  the  analyses  given  in  the  description  of 
the  clays.  At  Wampum,  in  Lawrence  County,  one  of  the  first  places  in  this  country  where 
Portland  cement  was  made,  the  materials  used  are  the  Vanport  Umestone  and  shale  from 
an  immediately  overlying  bed  6  feet  thick.    The  composition  of  the  shale  is  given  below: 

Analysis  of. shale  near  Wampum j  Pa. 

Silica 65.99 

Alumina 21. 57 

Ferric  oxide ft.  07 

Lime 47 

Magnesia 82 

It  seems  probable  that  there  is  in  these  quadrangles  an  abundance  of  shale  of  this  character 
to  be  had  in  association  with  the  limestone,  and  this,  with  the  cheap  supply  of  fuel  near  at 
hand  in  the  Lower  Kittanning  coal,  would  seem  to  indicate  that  cement  making  could  be 
made  a  profitable  industry. 

Development. — The  Vanport  limestone  makes  good  lime,  and  is  quarried  at  many  points 
in  the  quadrangles  and  burned  into  lime  by  the  farmers  in  the  fields,  where  it  is  to  be  used 
as  a  fertilizer.    This  custom  is  facilitated  by  the  abundant  and  cheap  supply  of  coal  for  fuel. 

At  West  Winfield  the  limestone  Is  worked  on  a  commercial  scale  bv  A.  G.  Morris.  The 
workings  consists  of  an  open-cut  quarry  and  two  mines.  The  limestone  at  this  plac«  is 
22  feet  thick  and  in  mining  18  feet  are  taken  out  and  4  feet  are  left  for  roof.  It  is  used  for 
railroad  ballast,  concrete  work,  artificial  stone,  and  fluxing,  and  is  burned  into  lime. 

a  Tbeae  refeienoes  are  to  Report  U5  of  the  Second  GeoloCtoal  Bus^^i  <^1  ¥<«sicEaki\M%sSs36» 


176       KITTANNINti    AND    RURAL    VALLEY    QCADRANOLES,    \'l 
FXEENXT  UKEeiOnX. 

This  in  a  loi>s  pereiEt^Dl  InmI  Ihiiii  tlip  Vanporl.  ll  reacbrs  ils  mnximum  tliich 
greatest  cconoiuir  imporl  aiu'e  in  the  suuthewil  corner  of  th«  KitUnningqiuutnuiglp 
MBDorvillt' nnd  Ford  City,  where  it  is  28  fMt  Ihicb. 

Thp  coiupoHiliou  of  this  timesloiw  is  Khown  in  the  uiftlyan  liy  McCnuitli  ^vm 

Anah/eai  of  Frtejart  limutinu. 
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6.  From  property  of 

7.  From  Mfhsfli>y'Bqnarry,  iJogsruport.li 

8.  From  samo  quarry,  bonch  No.  ?  (p.  Mi' 
B.  From  same  quarry,  bench  No.  11  (p.  iSi 

10.  From  Monroe  property  on  Buffalo  Creel 

Theao  anolyae.'^  show  considerBble  varialioo  in  the  composition  of  tbe  limi 
generHlly  carries  loas  pluaphoruB  than  the  Vauport.  On  tbe  other  hand  they  show  m  soidb 
coses,  as  at  Manorvillo,  a  smaller  percentage  of  cnrboDBle  of  lime  and  much  more  insoluUe 
matter,  the  decrease  in  the  former  being  made  up  bj  the  latter,  which  probablj  i«  mottly 
silica.  At  MehalTey's  quarry  at  Logansport,  hovcver,  the  percentage  of  carbonate  is  about 
the  same  as  in  the  Vanport,  while  the  phosphorus  is  very  low.  It  would  seem  from  tiww 
facts  that  the  limestone  at  Manorville  would  not  be  suitable  for  flux,  but  would  answer 
very  well  for  making  cement.  It  might  be  found  that  the  clay  and  obale  interbedded 
with  the  limestODc,  as  shown  b  the  section  juat  referred  to,  would  be  niitsble  for  miziog 
with  the  limestone  in  cement  making,  so  that  the  whole  stratum  could  be  mined  oat  and 
utilized.  The  limestone  from  this  locality  waa  once  extensively  quarried  and  shipped  to 
Pittsburg  for  use  as  (lux.  The  discontinuance  of  this  industry  was  doubtless  due  to  the 
fact  that  the  limestone  could  not  compete  in  the  market  with  that  of  a  better  grade  from 
other  regions.  Both  the  Vanport  and  Freeport  limestones  would  afford  a  supply  of  road 
metal,  probably,  of  good  quality, 

OAXISTER. 
A  hard  sand  rock  is  used  by  the  Cowanshannock  brick  works  to  mix  with  lime  for  ouk- 
ing  silica  Lricks.     The  exact  source  of  this  material  is  not  known  to  the  writer,  but  it  is 
possibly  the  Clarion  sandstone,  which  is  of  a  coarse  quartzoae  character  along  Cowi 
nock  Creek  from  its  mouth  to  the  old  mill  1  mile  above. 
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BUIIiDING  STONE. 

On  the  hills  southwest  of  West  Winfield  th^  Saltsburg  sandstone  is  extensively  quiirried 
by  the  Conemaugh  Stone  Company  of  Cresson,  Pa.  This  sandstone  practically  forms  the 
surface  of  the  flat  hilltops  and  can  be  reached  by  a  minimum  amount  of  stripping.  The 
quarry  already  extends  over  a  large  space,  throughout  which  the  rock  varies  in  thickness 
from  10  to  15  feet.  The  rock  is  a  coarse-grained,  free-working  sandstone,  in  layers  of  such 
thickness  that  it  is  easily  quarried  and  made  into  dimension  stone  of  convenient  size.  It 
is  suitable  for  coarse  masonry  only  and  is  used  for  railroad  purposes.  The  quarried  blocks 
are  let  down  by  an  incline  to  the  West  Winfield  Railroad  for  shipment.  On  the  east  bank 
of  Allegheny  River,  about  three-fourths  mile  south  of  the  mouth  of  Cowanshannock  Creek, 
what  is  probably  the  Clarion  sandstone  has  been  quarried  to  a  considerable  extent  for  the 
same  purpose,  as  has  also  the  Freeport  sandstone  in  the  west  bluff  of  the  river  just  south 
of  Applewold.  There  is  a  great  abundanc«  of  sandstone  to  }jq  had  for  coarse  masonry 
throughout  both  quadrangles  and  further  discussion  is  not  demanded  here. 

SAND. 

At  West  Winfield  the  Saltsburg  and  Clarion  sandstones  are  being  ground  into  sand.  In 
the  vicinity  of  Kittanning  large  quantities  of  sand  are  dredged  from  the  river  and  used  for 
grinding  plate  glass  at  the  Kittanning  plat«  glass  works.  It  is  also  used  to  a  less  extent 
for  mortar.  It  is  prepared  for  use  by  being  passed  through  three  screens  and  then  thor- 
oughly  washed.  On  the  west  side  of  the  river  opposite  Ford  City  the  Mahoning  sandstone 
is  extensively  quarried  by  the  Pittsburg  Plate  Glass  Company,  and  reduced  to  sand,  which 
is  used  for  grinding  glass  at  Ford  City. 
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Ix)wer  Froeport  cojil  near 63 

Lower  Kittanning  coal  near 60 

section  of 44  (PI.  VI) 

Middle  Kittanning  coal  near 61 

Upper  Kittanning co.il  near . ..." 62, 64 

.iVlcorn  well,  record  of 150 

Allegheny  form-ition.  character,  thickness, 
and  distribution  and  subdivi- 
sions of 26  (PI.  V J,  32-38 

sections  of 26  (PI.  V),  27 

All^heny    Furnace,    Freeport   clay   near, 

analysis  of 168 

Kittanning  fire  clay  near 160-167 

Allegheny  Furnace  well,  Murrysville  sand 

in 104 

record  of 133 

section  of ^ 24  (PI.  II) 

Allegheny  River,  Clarion  clay  on  or  near. . .     164, 

165, 170 

Freeport  clay  along 168 

Qlaclal  deposits  along 43 

Kittaiming  sandstone  along 35 

Mercer  clay  horiz-on  on 163 

stone  quarries  on 177 

Vanport  limestone  on 34 

Allison  coal  bank,  section  of . . . .  52  (PI.  VIII),  75 

Upper  Freeport  coal  at  and  near 75 

Allison  (Dr. )  well,  record  of 127 

Allison  (T.  n.)  well,  Lower  Freeport  coal  In .       56 

record  of 127 

Alluvium,  occurrence  of 44 

Ames  limestone,  horizon,  character,  thick- 
ness, and  distribution  of 26 

(P1.V),42 
American    Natural    Gas    Comptmy,    wells 

owned  by.  rwjords  of..  110-113. 121, 122 
American   Window   Glass"  .Company,  welLs 

owned  by.  records  of. .  125, 126. 129, 131 
Anthony  mine.  Upper  Kittanning  coal  at, 

si'Ctlonof 48  (PI.  VII),  04 

Anthonys  Bend,  Ix)wer  Freeport  coal  near.        95 
Lower  Kittanning  coal  at,  section  of  . . .       44 

(PI.  VII),  03 

PottsviUe  bed  at 30, 3 1 

section  at 30 

Upper  Freeport  coal  near 91 

Upper  Kittanning  coal  near 94 

Anticlines,  gas  accumulations  Along 108 


Paga 
Apollo  Gas  Company,  wells  owned  by,  rec-     127, 
ords  of,  132-133, 136-137, 146-149, 158-160 

Apollo  syncUne.  position  and  extent  of 23 

Appalachian  coal  field,  map  of  northern  part 

of 44 

Ai)plewold,  Clarion  coal  ne^ir,  section  of 44 

(PI.  VD.fiO 

Ix)wcr  Kittanning  coal  at 59 

Middle  Kittanning  coal  near 61 

section  pf 48  (PI.  VII) 

stone  quarries  at 177 

.\rmonia  well,  record  of 121 

-\mold  wells,  rr-cords  of 133, 134 

Atkinson  well,  record  of 130 

.\twood,  gas  wells  near 108 

Upper  Freeport  coal  near 78 

Austin  coal  bank,  section  at 76  (PI.  IX) 

Upper  Froeport  coal  at 90 

Aye  well,  Lower  Froeport  coal  In 68 

Mercer  coals  In 66 

record  of 138 


B. 


Baird  Iron  ore,  attempts  to  utilize 174 
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Booher  well,  Lower  Kittaimint:  coal  In fiO 

record  of l.'tt) 

lJ()st<mi}i.  Lower  FnH«j)ort  coal  near,  analy- 
sis of 9S-W 

rpjHT  Fre«  port  coal  at .  analysis  of  ... .  W  «H) 

rpiMT  Kil  t  aiming;  coal  at ♦>3.S1) 

nrijilysis  of OS-i^i    i 

n()st<iiuji  mine,  coal  frf)ni,  analysis  of. . . .  (io.9«i.0>{   '. 

sections  ai 4S  (  PI.  Vin.7»i  (  PI.  IX).94.W   ' 

Boulder  sand,  hori/oii  of KXi   . 

Bc»wer  conl  bniik.  coal  from,  analysis  of. . ..  OH-W   i 

Bower  well,  nvor'l  of Ill 

liowser  coal  h:ink.  -^t-iM  ion  at '0  (PI.  IX) 

Ux^per  Freej)ort  coal  at M 


Bowser  (A.)  vreii,  Lower  iLittannlngcoal  in.  80 

record  of 1.S4 

Bowser  (D.  C.)  well,  record  of 132 

Bowser  (D.  R.)  well  No.  1,  record  of 132 

Bowser  (D.  R.)  well  No.  2,  Lower  Kittan- 
ning coal  in 55 

record  of 127 

Bowser  (D.  R.)  well    No.  3,  Upjxr    Free- 
port  coal  in *.  57 

record  of 127 

Bowser  (E.  B.)  well,  record  of 127 
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Brlcker  (J.  F.)  wells,  records  of 111,112 
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Buffalo    Creek,    Upper    Kittanning    coal 

near <9-50 

Vanport  limestone  on 34 

Buffalo  Mills.  Clarion  clny  at UA,  166 

Clnrlon coal  near,  section  of . . .  4i  (PI.  VI) ,47 
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Upper  Freeport  coal  on 53 
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North  Fork  of,  Upper  Freeport  coal  on.        84 

Upper  Freeport  coil  on,  section  of 70 

(PI.  IX^84 
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of 28 

gas  in 133 
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Burke  well,  record  of 121 

Bumes  well,  recorl  of.   122 
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record  of 150 
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sis    9S-99 

Butler  gas  sand.    See  Murrysville  gas  sand. 
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Camp  Run,  Brookville  coal  on 85 

Lower  Kittanning,  coal  on 87 


I  Company.  wiUi  ot, 

iMotdtOf l2I,lM,13S>iai 

OUMaeMltaDli:,  Upper  FrMiiort  coal  St..        83 
Oknonw>ll.Bn«I[Tlllactii>lln 79 


Cuntiwn  tatpaxtj.  Upper  Freepoit 
on TBI 

ST  fnvpDrt  CF 

0pptrl 


ChaDM^  H.  IL,  M 

CfcitlBtrcwn,  Lo— t  fttBport  ia»l  naif 

InOvwntMmlnKoml  tiiwr 

ChMDimg  fonuaQoDi  oU  ondgwundiln... 

CMooT*,  Jmpoittter  ai!iir 

all  mil  at,  pindoatlun  ol 

Opper  Fnepoit  ooal  nur 

ChilnmD  (Abnbun)  «->II.  Lower  Fiwport 


record  ot. . . 


Chrlsman  (Hamilton)  well,  muid  of 

Cbiianun  (J.  11.)  well,  luconlaf 

Chilitywpll,  woonlol 

CItigler's  coal  bank,  I>awi?r  Kittannlng  coal 


ClarlonBiickCo.,>ferceri'layWDrlwdl>r..  102,110 

Clarion  cLay.allitudesoJ _ V&,1K 

«naly«e«o( IM 

cbaiacterof «,.,.., SlillO'lM 


thlcknea«oi 

utllUation  ol 

CUition  coai,'  annl;«l9  of. . 
dcpthinf.  In  WDlla 


Clark,  lln,  Jnbn.  woti  owiMd  bj,  noord  ot.      IX 
f  U)r  aad  ahiilo.  hortnm,  ihlotoen.  Pipo- 

suic),  awl  clutiKteroI lR:t-t71 

Claypoolooal  liaak,  aaDtionol.-..  S3  (PI.  Vlllj  SJ 

ClBfpuul  wall,  Lomr  Pifieport  coal  in ED 

nconl  of 13 

Uppei  Freeportcoal  In a 

riearOfM  ToviuUp.  Lontx  rnaport  coal 

Upper  Freaport  coal  to St 

Upper  Klltannlngooftl  in «,» 

well"  In,  iTCordaof 114-llS 

Srr  aim  nanus  ef  platei  (n  lamuMp. 
Clever  iriangulallDii  nalloD.  location  and 


geogtaiiblc  poBltlon 


ClBwrwellND.i,Mldi'< 
recotd  of 

nimai.  l^'wer  KltUnn 


IW 


I  Ortck  Woiki,  Uensi  elay  vorked 


Clynwr  null.  n«r>nl  of.. 

Coai.  aiuiljwa  dI 

analT«a  ot.  nolea  on 


Eoklnsot 

depoatlB  nl.dctalled  deaDrlptlontoI  .. 
dlapoHltign  and  uioot 


•edlons  ot 44  (PI.  VI). 

4S<PLVII),H(P1.  V111),T6(P1.  IX) 
Set  alio  namtt  al  Ihi  tool  btdi,  of  ClBitoa 
co^,  Oallltdn  coal,  etc 
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<(npo 

Colten  noil,  L«wer  Klttan 

olQEOoalU 

ir-coMot 

nlngooal 

" 

.,    aeclKwiot 24  (PI.  III! 

Upper  Freoportcoalln 77 

,  (Jottimnar  Mellon,  plate  Bbowing X 

I  Colu'ell.  lipniT,.  Iron  on  san^e  luniiibed 


4  (I'l-  \ 
26  (PI. 

anil  character  ol. 

.  26( 

I),  46-17,  SO  :  ColwclKJ.  A.)  well,  record  of.. 
Iwoll  (John)  well,  depth  ot... 


.  V)  Spcechley  sand  In 

177  Col  iiTfll  property.  Upper  Freeportcoal  oi 

177  Vanport  llmeitope  at.  analyslB  ot . .. 

33  I  ColwellwellNo.  4,  recotdol 


..  24(Pl.  III> 

as 

..  M(P1.  IV) 
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l*age. 

ColweU's  mine,  coal  from,  analysis  of 9(^99 

Concord  Church,  Upper  Freeport  coal  at . . .       8^ 
'  well  at,  Middle  Kittanning  coal  in . .       81 

record  of ISO 

Conemaugh  formation,  character,  thickneas, 

,  and  distribution  of.  26  (PI.  V).  38-39 

members  of 39-42 

Conemaugh  Stone  Company,  quarries  of. . .      177 
Connoquenessing  sandstone,  horizon,  char- 
acter, thickness,  and  distribu- 
tion of 26  (  Pi.  V) .  28, 30. 31,32 

Coolc  farm,  Upper  Freeport  coal  on,  section 

of 76  (PI.  IX),  83 

.Cook  well,  record  of 141 

Complanter  Run.  Upper  Freeport  coal  near.       61 

Cosmos,  Lower  Kittanning  coal  near 68 

Pocono  coals  at 66 

Cove  Run.  Lower  Kittanning  coal  on 61 

Cowanshannock.  Clarion  clay  mined  at 170 

Clarion  coal  at 66 

Lower  Kittanning  coal  near,  section  of.        44 

(rt.  VI) 

Cowanshannock  Brick  Works,  ganister  used 

by 176 

Cowansliannock  Creek.  Brookville  coal  near.        72 

Brush  Creek,  coal  near 41 

Clarion  clay  on 165, 166 

Clarion  coal  near 72 

coals  in  basin  of 72-79 

Fr«»port  clay  near 168 

Kittanning  fire  clay  near 166, 167 

Kittanning  sandstone  on 34 

Lower  Freeport  coal  near 73-74 

Lower  Kittanning  coal  near 67, 72 

analysis  of 98-99 

Middle  Kittanning  coal  near 73 

Quartomary  deposits  along 42, 43 

section  on 33 

stone  quarries  on 177 

Upper  Freeport  coal  near. . .  41 .  71 ,  75, 77, 78, 79 

Upper  Kittanning  coal  near 73 

Vanport  limestone  on 34 

Cowanshannock  Gas  Co.,  wells  owned  by. 

records  of 155 

Cowanshannock  gas  field,  area  of 108 

Cowanshannock  mine,  Clarion  clay  at 164 

Cowanshannock  Township,   wells  in,   sec- 

]  tionsof 24  (Pis.  III.  IV) 

wells  in,  records  of 150-155 

See  also  names  of  places  in  township . 

Cowans vilie.  coal  mines  near 101 

Frw'port  clay  near 168 

Lower  Freeport  coal  near 50, 51, 56 

analysis  of ■ 98-99 

section  of 48  (PI.  VII) 

Middle  Kittanning  coal  near 48 

section  near 169 

shales  utilized  at 171 

Upper  Freepiort  coal  near 54, 66, 68-59, 65 

Upper  Kittanning  coai  near 55, 56 

Cowansville  Mining  Company,  coal  mined 

by.  analysis  of 96-99 

mine  of,  Lower  Freeport  coal  in 56 

Cowan  wells,  records  of 126 

Coyle  well,  record  of 115 

Coyleville,  Bakeratown  coal  near 41 

Lower  Kittanning  coal  near 47 

Upper  Freeport  coal  at 53 


Page. 
Craigsville.  Brookville  coal  near,  section  of.        44 

(PI.  VI).  45 

Clarion  coal  near 47 

coal  beds  near 82, 46, 47 

Craigsville  coal  near,  section  of . . .  44  (PI.  VI) 

Freeport  sandstone  near 35 

Lower  Kittanning  coal  at.  analysis  of.  47-48, 

Middle  Kittanning  coal  near 48 

Pottsviile  formation  at  and  near 31 

Craigsville  coal,  character  and  distribution 

of 32 

horizon  of 26  (PI.  V),  32 

mines  In , 46 

sections  of 44  (PI.  VI) 

thickness  of 26  (PI.  V),32,44  (PI.  VI),  46 

Cravener  well,  record  of 141 

Crawford  farm,  Upper  Freeport  coal  on,  sec- 
tion of 52  (Pi.  VIII).  65 

Crawford  well.  Lower  Kittanning  coal  in...       60 

record  of 130 

Cresson,  stone  quarries  at 177 

Crinoidal  limestone.    See  Ames  limestone. 

Cronin  well,  record  of 138 

Croson  wells,  records  of 149 

Crothors  well,  record  of 152 

Crow  well,  record  of 153 

Upper  Freeport  coal  in 79 

Cruikshank  well,  record  of 110 

Crytzer  well,  record  of 138 

Upper  Freeport  coal  ip 69 


33. 


Daugherty    Brothers,  Lower    Kittanning 

clay  worked  by 171 

quarry  of,  section  at 166 

shale  worked  by 169 

Daugherty  coal  bank,  section  at...  76  (PI.  IX),  83 
Davis  Brothers,  wells  owned  by,  records.of.      120 

Dayton,  limestone  from,  analysis  of 176 

Deanvillc,  Butler  sandstone  at  and  near . . .  36-37 

Clarion  clay  near 165 

Lower  Kittanning  coal  near 86 

Upper  Freeport  coal  near 91 

Upper  Kittanning  coal  near 88 

Deaver  Run,  Lower  Freeport  coal  on. ......       82 

Upper  Freeport  coal  near \      83 

Upper  Kittanning  coal  on S^>  82 

Dee.  Brookville  coal  near 85 

Clarion  coal  near 861 

Kittanning  clay  near,  section  of 167 

Lower  Kittanning  coal  at 86 

Mercer  clay  horizon  near 163 

Upper  Freeport  coal  at , 38, 71, 90 

analysis  of 98-99 

Denny.  Mr.,  on  Lower  Freeport  Iron  ore 173 

Denny  coal  bank,  section  at 82,52  (PI.  VIII) 

Denny  wells,  records  of 113 

Dever  wells,  records  of 146, 147 

Devinney  well,  record  of ,..      151 

Upper  Freeport  coal  in j. . . .       78 

Dickey  wells,  records  of ,     136 

Dill  well,  record  of 1 44 

Dip  of  the  rocks,  amount  of 24 

Donahue  well,  record  of.... ......<>....      114 
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-  Upper  FrMpottecMl in........ 9$ 

trpperiOttaaiifaigeoaltn ....t...      80 

-  ««llfiii,reeontoot.... Ut-119 

jitt  dtoa  MW  if  afplaee§  In  tPiiy>ly. 

]>OQa0eo«lb«ik,MOtlaiiof .l4a(FI.VnD 

SloiiMirBD,r8eofdof.'...^ .t..     1S7 

DoaWewiOfrteordof 117 

])ovwi|il]iiB  fftnBy  Uppw  FfMport  ocmI  on. .      01 

]>ov«rtplkew«U,rMorilof Itl 

Metioiiof M(PLIV) 

2>r«liyigB,lMl;iii««of M 

I>nktpfop«rty,0CMllNuilnoD M 

Dnfce  (jr.  B.)  niXL,  Ldirtr  Ftwport  aoal  la .      ft 

Loiter  Ktttaimlngeoal  In 6S 

]addl«B3ttKBiiii«0CMltn <S 

Ttoordof...^ m 

,      .  pnaB»w«UNo.l,raeordot .;..     in' 

]>roimw«D,reoordof..... 1MB 

ta  Boll  it  Batter  Briok  Comp»iiy,  iliatea 

woritadbT UB,m 

Boil  wen,  roeordDf ,.. UO 

V^if&rfnfffonootain .*. 78 

Piiffj' mil,  record  of 117 

Doapropmy^HniMtoiiAflPoairAiwljnltoC..     1TB 

PymlMMigh  wtfl,  roBord  of .^...-.     IM 

]>iiiiotii  propertjr,  Lowor  KtttamiliiS  ooal 

on... '. ttt 

LonperMttimiiigootfoOtiaitloiiol...      44 

(PL  VI) 

elAjworkedby 110 

Cterloiioo«I«tworiDio£. 4ft 

East  Brady,  Clarion  olay  near 165, 16A 

facial  dei>08it8  near 43 

Klttanning  clay  near 167 

Lower  Klttanning  ooal  near 6^,68 

flectlonof 44  (PI.  VI) 

Upper  Freejwrt  coal  near 65,71 

Eastern  Oil  Co.,  wells  owned  by,  records  of.    141- 

143, 149-157 
East  Franklin  Township,  Lower  Freeport 

coal  in 56 

wells  in,  record  of 132-136 

sections  of 24  (PI.  Ill) 

See  also  namet  of  places  in  township. 

Echo,  Clarion  clay  near 166 

Klttanning  ciay  near 167 

Lower  Freeport  coal  near 82 

Lower  Klttanning  coal  near 80 

Middle  Klttanning  coal  near 80.81 

sections  of 48  (PI.  VII), 80 

Upper  Freeport  coal  near 83,84 

section  of 76  (PI.  IX), 83 

Upper  Klttanning  coal  near 81 

section  of 48  (Pi.  VII), 82 

F/ddyvillc,  BrookvlHe  coal  near 85 

Freeport  clay  near 168 

Lower  Klttanning  coal  near 87 

section  of 44  (Pi.  VI ), 87 

Middle  Klttanning  coal  near 88 

PottsvUle  rocks  at  and  near 32 

Upper  Klttanning  coal  near 88 

Elevations  determined,  list  showing 14-16 


XUfriMlli  reoorAjOf^ ...... .;>•.•.•••;.  •••.£< 

Wffitt  (Jeny)  ««II,reeMd  of..:...'.... ...... 

Xlgbiw«OKo^S;redoidef « *.. 

Upper  FrMp«rt«e«liB It 

BknbergerfaumiyBnMhCrNkaeiloD.....      71 

.hiHwbefyr fPeB,rgc)Ofd of «..»......'...... .^  ;  IM 

B]lBniief«rfrall,]fiddlBS3tt«DBta|RiM»llB.      U 

raoordof :...... .  la 

•eotSooof. fl4CH.II) 

Kntwpctoe inliM, Motlen  At 0(PLTIID 

ISafefmXUr&ooKdti .». in 

UfiperKKtumiQgixMllii..;^ J$ 

Ewiswellfyrooordiof 141 

TonaiiflD  ol!  iHnrtt  !n , 
Xvnlittrt  viOy  reoord  of.  ...•••.  ..4.  ••-...• 
Ewtng^ClMlocioiayBMr....*. tt^HB 

GbirloiiopAlat :. €1 

KtttMiitiiigeteyat MB 

L9ir«rKlttaimlivoMliMttnMXIaB<if*      44 

(PL  VD,» 
Tiyppor  ftveport  Mil  ilMr..  ...••...••  J..*     44 

aoalyrieof 

Upper  KIttwmingiHMU  BfT 

Bwliigw«iDNo.S^CIftrkm«MUln , 

Jjonref  KlttiitntBigooal  In 

•  Upper  KtttaimtogooAl  la ., 

EwbiB  Wirili,  seeoide  of 

IP. 

TtSOmomA  Om  Owppeny,  weR  owaed  fegr, 

reoord  ofl Ml 

Pirirnioiiiit  Miniqf  XSompaay,  mliie  of;  Vf' 

perPmeportooelst W 

Fa.rmount  No.  2  mine.  Lower  Freeport  coal 

at tt5-96 

Falrmount  No.  3  mine.  Lower  Freeport  coal 

at 95 

Fainnount  No.  4  mine,  sections  at 96,97 

Upper  Freeport  coal  at 92,96-67 

Falrmount  No.  5  mine.  Lower  Kittannmg 

coal  at,  section  of 44  (PI.  VI),03 

Falrmount  syncline,  position  and  extent  of.       93 
Fair  view  Township,  wells  in,  records  of. .  ll^m 
See  also  names  of  places  in  township. 

Falk  coal  bank,  section  at 7B(PLIX),8a 

Fenelton,  Middle  Klttanning  coal  near. ....       4B 
Upper  Freeport  ooal  near,  sections  of . . .       62 

(PI.V1II),0 
Upper  Kittanningooal  near,  aecti<nu  of.       4B 

(PI.  VII),  49 
Ferriferous  limestone.    See  Vanport    lime- 
stone. 

Fifth  sand,  depth  of,  in  wells 11(V-114, 

122-136, 139-lfi,  144, 147, 
149-151, 153, 155, 157, 160 

gas  in 110, 112-114, 123, 127, 129, 130, 131, 140 

gas  yield  of 106 

horizon  of 106 

Fink  well,  record  of..- 124 

FLnnessy  &  Young,  wells  owned  by,  records 

of 116 

Fire  clay,  formations  furnishing 162 

Fishbasket  coal  vein,  exposures  of 93 

See  also  Lower  Klttanning. 
Fisher  Oil  Company,  wells  owned  by,  reo- 

ordsof 115,116 
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Fisher  (Caroline)  well,  record  of IfiO 

Upper  Freoport  coal  in 78 

Fisher  well  No.  1,  record  of 116 

Ford  China  Company,  well  owned  by,  record 

of 138 

Ford  City,  Brush  Creek  coal  near 71 

Cambridge  limestone  near 41 

Freeport  limestone  near 176 

gas  field  near 108 

glacial  deposits  near 43 

Lower  Freeport  coal  in  wells  near 68 

Lower  Kittanning  coal  in  wells  near —       66 

Mahoning  sandstone  at  and  near 39 

Mercer  coals  in  wells  near 66 

sand  making  at 177 

Upper  Freeport  coal  near 64, 69 

Upper  Freeport  coal  near,  section  of —       62 

(IM.  VIII) 

Foreman's  coal  bank,   Lower  Kittanning 

coal  at 87 

Ix)wer  Kittanning  coal  near,  section  of.        44 

(I^l.  VI) 

Foster  (C.  W.)  well,  record  of 130 

Foster  (Joshua)  well,  record  of '...      157 

Foster  (T.  A.)  wells,  records  of liJO 

Fosters  Mills,  Clarion  clay  near 166 

Kittanning  clay  near 1G7 

Lower  Freeport  coal  near 51 

Middle  Kittanning  coal  near 48 

Upper  Freeport  coal  at 64 

Fourth  sand,  depth  of,  in  weUs . .  110-116. 118-137, 
139, 142, 144, 145, 147-151, 157, 160, 161 

gas  in 110,123.125,134,148 

horizon  and  depth  of 106-106 

horizon  and  equivalent  of 106 

oil  in 113. 114-116, 118-121, 134, 148 

Frederick  well,  record  of 119 

Freehling  (C^per)  well  No.  1,  record  of 110 

well  No.  3,  record  of 110 

Upper  Freeport  coal  in 61 

Freehling  (J.  O.)  well,  record  of Ill 

Freeport,  Upper  Freeport  cotii  near,  analy- 
sis of 98-99 

Freeport  coal.    8ef   Upper   Freeport   and 
Lower  Freeport. 

Freeport  fire  clay,  distribution  of 168 

section  of 168 

stratigraphic  place  of 167-168 

Freeport  Iron  ore,  section  showing 37 

8f€  also  Upper  Freeport  iron  ore. 

Freeport  limestone,  analyses  of 176 

•  depth  of,  in  wells 110, 

124. 125, 126, 129,  133. 136-141, 
145. 147,  148, 149, 151-155, 160 

section  showing 37 

thickness  of *. 176 

Freeport  sandstone,  distribution  of 35-36 

horizon  and  character  of   ...  26  ( PI.  V) .  35-36 

quarries  in 177 

thickness  of 26  (PI.  V) 

Frenchs  Comer  Brush  Creek  coal  near 66 

Lower  Freeport  coal  near 63 

Lower  Kittanning  coal  near 60 

section  of 44  (PI.  VI) 

Middle  Kittanning  coal  in  well  near 61 

Upper  Freeport  coal  near 38, 64 

Hnoer  Kittanning  coal  near 02 


Page. 

Fritz  coal  bank,  section  of 52  (PI.  VIII).  75 

Upper  Freei)ort  coal  at  and  near 75 

Oalbreath  coal  l)ank,  coal  from,  analysis  of.  98-99 

section  at 52  (PI.  VIII), 75 

Qallitzln  coal,  distribution  of 38 

horizon  of 38, 79 

section  of 78 

Oanlster.  sources  of 176 

Oanner  mine.  Upper  Kittanning  coal  at —        63 
Upper  Kittanning  coal  at,  section  of . . .        48 

(PI.  VII), 63 
Oaring,  Christian,  wells  owne<i  by,  records 

of 117 

Garn>tt  Run,  Freeport  sandstone  on 36 

gas  wells  near 108 

Lower  Freeport  coal  near 69 

Mahoning  sandstone  on 39 

Upper  Freeport  coal  on 60, 70 

sections  of 52  (PI.  VIIlKfi0.70 

Upper  Kittanning  coal  on 68 

Oas,  natural,  areal  distribution  of 107-109 

development  of,  historj'  of 103 

fields  of,  possible  extensions  of 109 

geologic  occurrence  of 104 

rocks  bearing 104-109 

Gas,  natural,  and  petroleum,  development 

of,  history  of 102-103 

flelds-of,  map  showing  location  of '102 

Gas  sands,  horizons  of 25-26 

Gearry  well,  record  of 127 

Geological    Survey    of    Pennsylvania.    See 
Pennsylvania  Geological  Survey. 

Geology,  discussion  of 17-44 

Gibson  well,  record  of Ill 

Qill)ert  Brothers'  well,  record  of 119 

Gillespie  well,  record  of 116 

GUlis,  J.  \V.,  coal  bank  of.  Lower  Kittan- 
ning coal  at 80 

Gilreath  well,  record  of Ill 

Gitel  well,  record  of 141 

Glacial  deposits,  character,  origin,  occur- 
rence, and  age  of 43 

Glade  Run,  Brush  Creek  coal  near 69 

coals  in  basin  of 54-60 

Lower  Freeport  coal  near 56 

Lower  Kittanning  coal  near 54-55, 87 

section  of 44  (P1.VI),54 

Middle  Kittanning  coal  near 55 

Mahoning  sandstone  on 39 

QuSternary  deposits  along 43 

Upper  Freeport  coal  on 56-50 

section  of 52  (PI.  VIII).  57 

Upper  Kittanning  coal  near 55-66 

Glade  .Run  gas  field,  area  of 108 

Glazier  well,  record  of 161 

Ooheenvllle,  Clarion  coal  at 86, 165 

gas  sands  struck  near 107 

Lower  Freeport  coal  near 90 

Lower  Kittanning  coal  near 86 

section  of 44  (PI.  VI) 

Upper  Freeport  coal  near 91 

section  of 76  (PI.  IX), 84 

Upper  Kittanning  coal  near 88 

Ooheenvllle  Gas  Company,  well  owned  by, 

record  of 147 


18« 


0«Uttfllii  mn,  naoid  d1.. 

OaUMtnmtnilM,ttoort»ot 

OoAird,  Lmnt  Stttkcnbic  m»l  war,  m«>. 

tlonot 4I(PI.VD. 

Oomtor  koln  vd(,l»«w  Uttmi 

in ,„ 

'■  Upi«rnMpoTtooallii 

'    OppsrKIMuralngoadln.. 

Orta—taaHinatQm 

et.. 

OnkmMsDgi 

Onkt«li,|lMU,ooeDfnne>d 13 

OMr^ud  »«tl,  nwtd  of. ^..  nu 

QlVl>ln"«U,n«>rdM,. tiN 

Omt  (0.)  WM,  iMOid  ot ;_.  148 

Qimy<awnail)Mll,LowwT»ifortaMlte.  M 

UtddlaZltUiuili^eMdla.. lis 

neoidof... ; IM 

"otlBnol M(Pl  11 

UppMFiH|)oitaa«tlii Si 

OrfM  lAint  Coa  CoDputr,  Loaw  XltMft- 
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.OiMti,  Jdbu,  ami  liuk  at,  DppM  Fhhi^I 

Qnenbaum,  Runyao  A  Co.,  vdti  owned  b;, 

record*  of i(4 

Oreendale.Clirlon  clay  near lOU 

Clarion  cobI  near Ti 

Freeport  cLiy  near J68 

Lowpr  Froeport  ooal  near 74 

Ixiwer  Klttannlngcoal  at 75 

analjuliof tt-m 

Upper  Froeport  coal  naar 76  (PI.  IX),  77 

Upper  Kttunnlng  coil  near 71 

Vanport  llmcBtonD  Iron),  analfris  ol. . .  ITS 
aracndalo  anticline,  poaltlon  and  extent  of.  23-23 
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Lower  Klttanning  coal  near 35,6&,67 

section  of 44  (PI.  VI) 

Upper  Freeport  coal  at 38 

analysis  of 06-00 

Moflgroye  mine.  Upper  Freeport  coal  at 71 

Mosgrove  wells,  records  of 144 

Mountain  sand.    Sfr  Burgoon  sandstone. 
Moont  Savage  fire  clay,  equivalent  of,  In  this 

region 162 

Muff,  Brookville  coal  near 85 

Clarion  coal  In  well  near 79 

gas  sand  struck  near 107 

Lower  Freeport  coal  near 82 

Middle  Klttanning  coal  in  well  near 81 

oil  wells  near 103 

Upper  Freeport  coal  noar 84 

Murrysville  sand,  depth  of.  In  wells 110-113, 

115-118,121-161 
gas  in.  110-113,115,118,121,124-127,129,130-161 

horizon  of 104-105, 107 

thickness,  exient,  and  variations  of 105 

Myers  triangulatlon  station,  location  and 

geographic  position  of 13 

Myers  well.  Lower  Klttanning  coal  In 60 

record  of 136 

Upper  Klttanning  coal  in (32 

Myers  well  No.  1,  record  of 119 


Page. 
Myer?  (Charles  ^  well.  Lower  Freeport  coul 

In 50 

record  of ♦ 122 

Upper  Freeport  co?»l  in *   61 

2sr. 

Natural  gas.    See  Gas,  natural. 

Neal  (J.  B.)  well,  record  of 135 

Upper  Freeport  coal  in 54 

Upper  Klttanning  coal  in 49 

Neale,  Clarion  clay  near 164, 165, 170 

Klttanning  clay  at 166 

Nell  well,  roconlof 153 

New  Bethlehem,  Clarion  coal  near 93 

coal  mines  neur 101 

Lower  Freeport  coal  near 95 

Lower  Klttanning  coal  near 93 

Upper  Freeport  coal  near .'is.oc 

Upper  Klttanning  coal  near h^,  04 

analyses  of 9H  i:) 

Nichola,  Ix)wor  Klttanning  co:il  near <7-n8 

Middle  Klttanning  coal  near,  section  of.      kH, 

(PI.  VII; 

Nicholson  Run,  Upper  FnM»port  coal  on ,>7 

Nickels  coal  bank,  Brookville  coul  at. .' -14 

(PI.  VI.,4.'> 

Noble  well,  record  of ill 

North  Buffalo,  Brush  Cn?ek  coal  near 59 

coal  iMUiks  near,  sections  of. .  52  ( PI.  VII I ) ,  M 

Lower  Freeport  co.il  in 5«i 

Middle  Klttanning  coal  at 55 

Upper  Freeport  coal  near 57 

analysis  of OH-99 

Upper  KlttannlTj  co  il  near 55 

North  Buffalo  Township,  Upp<»r  Freeport 

coal  In 51 

wells  In,  mcords  of 122-127 

See  also  names  of  places  in  township. 

Nulton  well,  reconl  of 143 

O. 

• 

Oakland,  Upper  Froeport  coal  near 91,96 

Upptir  Freeport  coal  nour,  section  of ... .      70 

(PI.  IX),  91 
Oak  Ridge  No.  2  mine,  Lower  F  reimport  coal 

at m 

Lower  Frw^port  coal  at,  8t«ction  of 52 

(PI.  VIII) 
Oak  Ridge  No.  3  niint',  Upp,.r  Froeport  coal 

at 97 

Upi)er  Freeport  coal  at,  si'ct  on  of.  7«i  (PI. IX) 
Oak  Ridgi^  No.  5  mine,  UppcT  FnH»port  coal 

at 1)7 

Oak  Ridge  Mining  Company,  mines  of,  I'p- 

per  Freeport  ooal  at 97 

Oil  sands,  horizon  of 2»» 

Oil.    See  Petroleum. 

Oil  flelds  of  .\ppalachiari  n^ion,  inai)  show- 
ing        102 

Opllnger  well,  nxjord  of l,'»4 

Orton,  Edward,  on  attempt  to  utilize  Bainl 

iron  ore 174 

Oscar,  (Uarion  clay  ne^ir UHi 

Freeport  clay  near 108 


192 


INDEX. 


Page 

Oscar,  Lower  Frocport  coal  near 82 

section  of ^ 52  (PI.  VIII) 

I^wor  Kittanning  coal  near 80 

section  of 44  (PI.  VI) 

Upper  Freeport  coal  near 83 

section  of i 76  (PI.  IX) 

Upper  Kittanning  coal  near 81 

P. 

Painter,  John,  on  Upper  Kittanning  coal  at 

Pine  Furnace 81 

Painter  heirs  well,  record  of 110 

Upper  Freeport  coal  in , 61 

Painter  wells  Nos.  1  and  2,  records  of 113 

Patterson  Creek,  Clarion  clay  near 165 

coal  on 1 46 

Kittanning  clay  near 167 

Pottsville  IxHls  on 31 

Patterson  mine,  coal  from,  analysis  of 98-99 

Upper  Freeport  coal  at,  section  of 76 

(Pi.  IX), 78 

Patton  shale,  horizon  and  extent  of 25 

name  of,  source  of 25 

Patton  (John)  well,  Lower  Kittanning  coal 

in 48 

record  of 130 

Patton  (J.  A.)  well,  Lower  Freeport  coal  In.       66 

Lower  Kittanning  coal  in 55 

record  of 133 

Patton  well,  record  of 135 

Peach  mil,  Lower  Freeport  coal  at 63 

Lower  Kittanning  coal  near 60 

Middle  Kittanning  cojil  near,  section  of.        4H 

(PI.  Vn),«>2 

Upper  Fn-^'port  coal  at 04 

swtion  of .V2  ( I'l.  VIII ) 

Upix'r  Kittanning  CO  1  .it 02 

Peart  well  No.  1,  n'<"or<l  of 1.% 

Peart  well  No.  2.  record  of 144 

Peart  well  No.  :\,  nx^onl  of 157 

Pejirt  well  No.  4.  n^conl  of 150 

wvtion  of 24  ( PI.  IV) 

Pea  rt  wcl  1  No.  .'>,  n-cord  of 154 

Ponce  well,  nx-onl  of 140 

Pennsylvania  (Jeologicnl  .Survey   (.'vxjondi, 

acknowledgments  to 9 

citations  from  n'ports  of 18,19, 

2a.27,20,3,3,.34,.r.,.37,:«),40.41,42,4.'), 
40, 47. 4S,  49, .)2, 54, 5,'-),  50. 01, 63, 05,07, 
00. 71, 72. 7:^,78, SO,  Ml. S.'^.KS. 80, 00, 01, 
02,04,00,08. 100, 10.'.,  KX"..  K.-^,  175, 170 
Srr  ahn   Carll.  J.   F..  Chance,   II.   M.. 
Lesley.  J.  P..  McCrcath,  .\.  S.. 
Piatt.  W.  (;..  White.  I.  C. 
People's  Natural  <  las  Company,  wells  own<Hi 

by.  ncords  of 141-147.  l.'>7-101 

Peters.  ('.  W.  S.,  wells  owned  )»y,  rec()rds  of.       120 
Peirr^,  William,  well  owned  by.  record  of..       117 

Peters  iJames)  well,  record  of 1.72 

Upper  Freej>ort  conl  in 78 

Peirf)lia,   .Murry^ville  sand   ren<*ath,  deptli 

of 104 

Potl'oleum.  .lira!  <list  rlbllt  loli  of  pools  of.    107   UK! 

m-o|oL:ir-  ..(\-iii-i('ilci-  <  f 104 

jiro'luctioii  of.  ]ii.sioT\  of 103 
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Petroleum,  rocks  bearing 104-109 

yield  of,  by  certain  wells 103 

Petroleum   and  natural  gas   fields,   map 

showing  locations  of 103 

history  of  development  of 102-103 

Pettigrew  well,  record  of 152 

Philadelphia  Company,  well  owned  by,  rec- 
ords of .  124, 131 ,  137-141, 143-144, 150, 159 
Phillips,  T.  W.,  wells  owned  by,  records  of .     Ill, 

113-115 
Phillips,  W.  B.,  on  metallic  content  of  iron 

ore 174 

Phillip's  HIU,  iron  ore  at 173 

Phlllipston,  Lower  Kittanning  coal  near. . .       61 
Lower  Kittanning  coal  near,  section  of .       44 

(PI.  VI),  68 

Middle  Kittanning  coal  at 68 

Pine  Creek,  Bookville  coal  near 79 

Clarion  clay  near 166 

Clarion  coal  near 79 

coals  in  basin  of 79-85 

Freeport  clay  near 168 

Kittanning  clay  near 167 

Lower  Kittanning  coal  near 80 

Middle  Kittanning  coal  near 80-81 

North  Fork  of,  Clarion  clay  near 166 

Clarion  coal  on 79 

Ix)wer  Kittanning  coal  on 80 

Upper  Freeport  coal  on 84 

Upper  Kittanning  coal  on 82 

Bouth  Fork  of,  Clarion  clay  near 166 

l/ower  Kittanning  coal  on 80 

North  Branch  of,  Tapper  Freeport 

coal  near 76  (Pi.  IX).  84 

Quaternary  deposits  along 43 

Upper  K  ittanning  coal  on 8 1  -82 

T-pper  Freeport  coal  near 71 

Tapper  Kittanning  coal  in  basin  of 81 -S2 

Vanport  limestone  on 34 

Pine  Furnace,  Clarion  clay  near 166 

Kitt  annint;  fire  clay  near 167 

Kittanning  sandstone  near .15 

Lower  Freeport  coal  near 82 

Lower  Kit  tanning  coal  near 80 

section  of 44  ( PI.  VI) 

Upper  Freeport  coal  near 83 

.sectiim  of 76  (PI.  IX) 

Upper  Kittanning  coal  at,  analysis  of. .  9S-99 

section  of 48  (PI.  VII),  68,'81 

Pine  Run,  Brookville  coal  near,  section  of. .        44 

(PI. VI).  85 

Clarion  clay  near 165 

Lower  K  it  tanning  coal  on oi 

UpjH^r  Freeport  coal  near 92 

Pine  Uun  mine,  Lower  Kittanning  coal  at  .        61 

Pitching  axes,  r)ccurTence  of 24 

Pittsburg  Plate  Cilass  Company, coal  rained 

by.  analysis  of 9S-(»9 

sand  making  by 177 

wells  owm^  by,  records  of 110,111, 

113.  114,  121-127. 129.  l.-0, 135. 
1:^7-142-144,  151-1.')7.  150,  161 

Plat t ,  Franklin,  section  ci Led  from 94 

Piatt,  W.  (I.,  acknowledgments  to 9 

on  Ames  limesione 42 

on  Hrookville  coal 45 
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PlHtt,  W.  G.,  on  Clarion  coal .TO 

on  coal  seam  near  Yatesboro,  Hg«  of —        73 

on  Gallltzln  coal 38 

on  Iron  ore  and  Its  product 173 

on  Klttanning  fire  clay 166-167 

on  Lower  Freeport  coal 69,90 

on  I^wcr  Klttanning  coal 47,61,67,80 

on  Upper  Freeport  coal 54, 09, 71, 78, 91 ,  02 

on  Upper  Klttanning  coal 63,89.94 

on  stratigraphy  of  the  region 27, 29, 33. 34 

on  structure  of  the  region 18, 19,21,22,23 

sections  citwi  from 48  ( PI.  VII ),  49, 52, 

52  ( PI.  VIII) , 54, 55, 63, ft5, 67, 

69,78,80,83,88,80,90,91,94,96 

Plum  Creek,  Quaternary  deposits  along —        43 

Upper  Freeport  coal  on 78 

Plum   Creek   Township,    Lower    Freeport 

coal  in 74 

Middle  Klttanning  coal  in  well  in 73 

wells  in,  records  of 149-150 

See  also  names  of  places  in  township. 

Pocono  coal,  exposures  of 66,92 

Pocono  formation,  character  and  distribu- 
tion of 26  (PI.  V), 27-29 

coals  of,  exposures  of 66,92 

horizon  and  thickness  of 26  (PI.  V) 

oil  and  gas  sands  in 107 

section  of 27 

Pontius  (H.  S.)  well,  failure  of 108 

record  of 160 

section  of 24  (PI.  IV) 

Pontius  (Laura)  well,  Middle  Klttanning 

coal  In 81 

record  of 157 

Pontius  (S.  L.)  well  No.  1,  Lower  Freeport 

coal  in 50 

Lower  Klttanning  coal  in 48 

record  of 118 

Upper  Freeport  coal  in 53 

Upper  Klttanning  coal  in 50 

Pontius  (Henry)  wells,  records  of 118 

Pontius  (S.  L.)  wells  Nos.  2,  4,  and  10,  rec- 
ords of 118 

Pontius  well  No.  3,  I^o'wer  Klttanning  coal 

in 48 

record  of 118 

Pontius  wells  Nos.  6,  7,  8,  9,  11,  records  of . .      131 
Pontius,  McCullough  &  Co.,  wells  owned  by, 

records  of 119 

Portland  cement  rock,  limestone  used  for. ,      175 

Pottsvilie  formation,  age  of 30 

character  and  extent  of 26  (Pi.  V), 30-32 

horizon  of 26  (PI.  V),:iO 

memt)ers  of 30 

sectitm  of 27 

thickness  of 26  (PI.  V) 

unconformity  at  base  of 29-.30 

Pottsvilie  sandstone,  fossil  plants  of 31 

Pot  vein.    See  Upper  Klttanning :J5 

Powers  (J.  iV-  F.)  weU,  Brookville  coal  in...        79 

record  of 144 

Powers  (J   B.)  well,  record  of 153 

Producers'  Oil  Company,  well  owned  by,  rec- 

ordof 120 

Pump  station  well,  record  of 123 

Putney,  Miles,  Brookville  coal  faced  by,  sec- 
tion of 44  (PI.  VI), 86 

Bull  279—06 13 
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Putney  coal  bank.  Upper  Freeport  coal  at .  92 
section  of 76  (PI.  IX) 

Putneyvllle,  Brookville  coal  near,  section  of.       44 

(PI.  VI), 85 

limestone  from,  analysis  of 176 

Lower  Klttanning  coal  near 86,87 

Mahoning  sandstone  near 39 

Mercer  clay  near 163 

Upper  Freeport  coal  near 91,92 

Upper  Klttanning  coal  near 88 

Q. 

Quaternary  rocks,  character,   origin,  and 

distribution  of 43-44 

Qulgley  well,  record  of 1.35 

Rainer  well,  record  of 152 

Ralston  (heirs)  well,  Clarion  coal  in 46 

record  of 122 

Ransell  well,  record  of 117 

Raraigh  (J.  S.)  well,  record  of 151 

Raraigh  (Samuel)  well,  record  of 152 

Rattigan,  Lower  Freeport  coal  near 50 

Upper  Freeport  coal  near 53 

Upper  Klttanning  coal  near 50 

Raybum  Township,  oil  wells  in 102- 108 

Upper  Freeport  coal  in 76 

wells  in,  records  of 139 

See  also  names  of  places  in  township. 

Rayburn  well,  Lower  Freeport  coal  In 50 

record  of 124 

section  of 24  (PI.  I) 

Speechley  sand  in 107 

Venango  oil  sands  in 105 

Rearick  well .  Ix)  wer  Freeport  coal  in 74 

record  of 149 

Redbank,  Lower  Klttanning  coal  at 68 

section  at  mine  near 27 

Redbank  Coal   Company,  coal    mined  by, 

analysis  of 98-99 

Redbank  Creek,  Brookville  coal  near 92,93 

Clarion  clay  on 165, 166 

Clarion  coal  in 92 

coals  near 92-97 

Klttanning  clay  on 167 

Lower  Freeport  coal  near 95-96 

Lower  Klttanning  coal  near 93 

Mercer  clay  on 162, 163, 170 

Mercer  coal  in 92 

Middle  Klttanning  coal  near 93 

Pocono  coal  near 92 

Pottsvilie  beds  on 31 

Quaternary  deposits  along 43 

Upper  Freeport  coal  on 71,91,90-97 

Upper  Klttanning  coal  near 63.94-95 

Vanport  hmestonc  on 34 

Redbank  Mining  Company,  coal  of,  analysis 

of 98-99 

mine  of,  Upper  Freeport  coal  at 96 

Re<lbank  Natural  Gas  Company,  well  owned 

by,  record  of 161 

Redbank  Township,  Lower  Fnnjport  coal  in ,       96 

Lower  Klttanning  coal  in S3 

wells  In,  records  of 1^1 

See  also  names  of  places  in  township. 

Red  beds,  horizon  and  character  of 26 
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Had  ahaie,  borleoa  and  diftffbiitlon  of . .  ^ . ;      X 

Seed's  omI  bank,  aeotlon  at . , 88  (PL  VIU) 

'       Upper  Freepoit  ooal  at $1,71 

Beedirell,  reoordof 136 

Jteedy'e  ooat  bank,  eeetlon  at^ ....  73  (PL  SX)^9l 

Upper  Fceeport  ooal  at.  ^ ;.      01 

Beep  &  Satton  well,  FBOord  of 116 

Jteq>  (.Vmoi)  well,  reoordof...-. 119 

Beep  (I.)  well,  leoord  of ISl 

Beep  (I.)  well  No.  6,  reoofdof 119 

Beep  (I.)  wells  Nos.  3  and  6,  reoords  of. . .        118 
Beeper  farm,  Freeport  llmeittoiie  on,  aaaly* 

Bis  of m 

BeeseBrotbers,  weUownedby,  reeofdof...    US 

Beese  mine,  Upper  Freeport  ooal  m tt 

Beeee,  Marshall  A  McColluni.  w^I  owned 

by,  reoordof.. 115 

Beeoonan  l^rm.  Upper  Freeport  coal  on . . .      78 

(PL  IX),  91 

Beeseman  well,  reoord  of 199 

Beeseman  well  No.  1,  record  of lei 

BeOey  wells,  reoords  of '...     US 

Beislnffer  well.  Lower  Klttamdngooal  In...      73 

reoordof 168 

Belief,  features  of 17 

Bejmolds  property,  Vanport  Uidestons  at, 

analysts  of 17S 

Beynolds  quarries,  Lower  Klttannlng  ooal 

near,  seotlon  of 44(PLVD,e7 

Beynolds  trtangulation  station,  location 

and  geograpble  position  of 13 

Bbea  farm,  coal  from,  analjrris  of 96-99 

Lower  Kittanning  coal  on 72 

Vanport  limestone  from,  analysis  of . . .      175 

Rhoades  (Tlomer)  well,  record  of 143 

Rhoades  (John)  well,  record  of J43 

Richardson  well,  record  of 134 

Riddle  Farm  Oil  Company,  wells  owned  by, 

records  of 121 

Riddle  (S.)  well,  record  of 121 

Riddle  (W.  H.  H.)  wells,  records  of . .....  120-121 

Riley  &  McCormick  well  No.  2,  record  of . . .      135 

Riley  <Sf  McCormick  well  No.  3,  record  of 129 

Riiey  well,  section  of 24  (PI.  I) 

Rimer,  B rook vi lie  coal  near 50 

Clarion  clay  near 165 

Clarion  coal  near 89 

Kittanning  sandstone  near 35 

Lower  Kittanning  coal  near 60,68 

Rlverview   mine,    Lower    Kittanning  coal 

near • 68 

Mercer  coals  at 66 

Pocono  coals  at 66 

section  at 27 

Roaring  Run  anticline,  po.sltion  and  extent 

of 23 

Robinson  farm,  Lower  Freei>ort  coal  on 74 

Upper  Freeport  coal  on 77 

Rochester  and    Pittsburg  Coal   and    Iron 
Company.  Uppt^r  Freeport  coal 

mined  by 78 

Rock  Run.  Pocono  coal  ne-ar 92 

Rocks  exposed,  data  concerning 26-44 

Rocks  not  expos<Hl.  thickness  and  character 

of 24-27 


•  1   _ 

Bo9Bn,H.J>..OD«tiatlgi&pb3rolttoii«loii^      37 
Bogers  fatm,  homer  Xlttiimiint  ooal  (rooi^ 

aaalysisof  ..• «...«w 96-69 

BoffsrsweO,  nooidof...«....^...«...i.....     117 

B<ihfBrweil,jieeordol,....v; .'....^..     l# 

UppttFneportooalbi... 16 

Bonae%hw«ll«»xeeoid«f.... lll^US 

Bosenbsdgetooal  banle,  saolloii  at.:  M,  96  (PL  IX) 
Bosenbetgerfann,  Upper  Fiwpoft  ooat  OB.      77 

Boseid»ei9erw«a,xeeordoC:....«. 141 

Bofi0iBim,Claiion«iayoii... iSi^m 

Xlttanntng  landsioMi  on si 

Lower  Frespott  ooal  on • 

LowwrSneportlionotaoa 36 

lOddte  Kittauiag ooal  near *    m 

Up^r  Freeport  ooal  on  seetloa  of 33 

63(FLyiID 

Upper  Kittanning  ooal  near ^ # 

Bowiand  tflangmatlon  staticm,   kxatlon 

aodgeogta^lMf^lioiKtlQiiof 14 

Butfner  ooal  baaik,  Lowvr  Freeport  ooal  at  ' 

aadnear 74 

Lower  Freeport  ooac  at,  seotton  of 43 

(PLVU) 

Bolfaierw^fMliireof;, ^ 163 

Bnmbaqgli  weO,  leeord  of 143 

Bunyan  wen,  VBOord  of 143 

Bopert  wen,  record  of ..     138 

Bopp  farm,  ott  well  on • IQI 

Boppdaoob)  well,  reoord  of..... 136 

Bopp  <N.H.)w«iI,  reoord  of. 157 

Upper  Klttaontny  ooal  in 82 

Bupp  Ran;  Bnuii  Creek  coal  near 40,71 

Mahoning  coal  on 40 

Upper  Freeport  coal  on 69,70 

Upper  Freeport  coal  on,  section  of 70 

Rural  Valley,  Brush  Creek  coal  near 41,79 

gas  wells  near 108 

shales  available  near 169 

Upper  Freeport  coal  near,  section  of . . .       78 
Rural  Valley  quadrangle,  coal  seams  in, 

development  of 101 

elevations  of  points  in,  list  showing 15-16 

Freeport  clay  In 168 

geologic  map  of In  pocket 

Kittanning  clay  In 16i 

location  of 9-10 

Lower  Kilt  tanning  coal  In,  acreage  and 

amount  of 100-101 

Speechley  sand  In  wells  In 107 

Upper   Freeport  coal  In,    acreage  and 

amount  of 100-101 

Venango  oil  sands  In,  depth  of 106-106 

well  sections  in 24  (Pis.  Ill,  IV) 

Sain  well,  record  of 119 

St.  Charles,  Clarion  clay  at 165 

Mercer  clay  at 162,163,170 

Saltsburg  sandstone,  quarries  In 177 

horizon,  character,  and  distribution  of. .       26 

(PI.  V) 

sand  making  from 177 

thickness  and  extent  of 41 

Sand,  manufacture  of,  from  sandstones ....      177 
Sandy  Hole,  Brookville  coal  near,  section  of.       44 

(PI.  VI),85 
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Sandy  Hole,  Lower  Kittannlng  coal  near  w .       86 

Upper  Freoport  coal  at 92 

Sarver  well,  record  of 125 

Sauerkraut  well,  record  of 131 

Saxman  coal  bank,  Upper  Freeport  coal  at.       92 

SchafTer  well,  record  of 139 

Schaller,  W.  F.,  analysis  of  coal  by 98 

Scharbach  &  Co.,  well  owned  by,  record  of.  117 
Schleck  farm,  Upper  Kittannlng  coal  on  . . .  89 
Schreckengost,  Benjamin,  coal  bank  of,  coal 

from,  analysis  of.... 98-99 

coal  bank  of.  Upper  Kittannlng  coal  at.        73 
Schreckengost,  J.  M.,  coal  bank  of,  section 

at 76,76  (PI.  IX) 

farm  of.  Lower  Freeport  coal  on 74 

Upper  Freeport  coal  at  and  near . . .  76-77 
house  of,  Upper  Kittannlng  coal  near . .        73 
Schreckengost    property.    Lower    Kittan- 
nlng coal  on 86-87 

Schreckengost  (C.  O.)  well,  record  of 155 

Schreckengost  (Daniel)  well,  record  of 153 

Upper  Freeport  coal  in 79 

Schreckengost  (D.  K.)  well,  record  of 154 

Schreckengost  (D.  T.)  well,  record  of 154 

Schreckengost  (F.)  well,  record  of 155 

Schreckengost  (E.  Z.)  well,  record  of 155 

Schreckengost  (Peter)  well,  record  of 143 

Schreckengost  (S.  S.)  well,  record  of 157 

Schreckengost  (William)  well  No.  1.  Lower 

Freeport  coal  In 74 

record  of 153 

Upper  Freeport  coal  In 79 

Upper  Kittannlng  coal  In 73 

Schreckengost  (William)  wells  Nos.  2and  3, 

records  of 153 

Upper  Freeport  coal  In 79 

Scrubgrass  Creek,  Clarion  clay  on 165 

Lower  Kittannlng  coal  on 35,86 

section  of 44  (PI.  VI) 

Upper  Freeport  coal  near 90 

Vanport  limestone  on 34 

Seltz  well,  record  of 151 

Second  sand,  horizon,  character,  and  distri- 
bution of 106 

Section,  columnar,  plate  showing 26 

Sections  of  coals,  plates  showing 44  (PI.  VI), 

48  (PI.  VII),  52  (PI.  VIII),  76  (PI.  IX) 
See  also  Coals. 

Sendler  well,  record  of 119 

Seybert  Brothers,  wells  owned  by,  records 

of 116,117,119,131 

Shaffer  wells,  records  of 161 

Shakeley  well,  record  of 119 

Shale,  analysis  of 169, 175 

exploitation  of 170 

formations  furnishing  commercial  sup- 
plies of 162 

sections  of 169 

utilization  of 169, 171 

Shannon,   Brookville  and,  Lower   Kittan- 
nlng coals  near 93 

Shells,  meaning  of  term  as  used  by  drillers.        26 

Shelton  well  No.  1 ,  record  of 141 

Shelton  well  No.  2,  record  of 142 

section  of 24  (PI.  Ill) 

Shelton  well  No.  3,  record  of 140 


l*age. 

Sherrett,  Lower  Freeport  coal  near 63 

Lower  Kittannlng  coal  near. . : 61 

Middle  Kittannlng  coal  near 61 

Upper  Freeport  coal  near 64 

section  of 52  (PI.  VIII), 65 

Upper  Kittannlng  coal  near,  sections  of.        48 

(PI.  VII),  62,63 

Shetler  well,  record  of 152 

Shoemaker  well,  record  of 149 

Shrader  trlangulatlon  station,  location  and 

geographic  position  of 14 

Silt,  glacial,  occurrence  of 43 

Simpson,  Joseph,  well  drilled  by,  location 

and  depth  of 25 

well  drilled  by,  section  of 24  (PI.  II) 

Sinclair  well,  record  of 143 

Sistersvllle,  -\me8  limestone  near 42 

Upper  Freeport  coal  near 57 

Slabtown,  Kittannlng  clay  near 167 

Lower  Kittannlng  coal  near 80 

Middle  Kittannlng  coal  at 80 

Upper  Freeport  coal  near 84 

Upper  Kittannlng  coal  near 82 

Slagle well,  recordof 143 

Slate  Lick,  Ames  limestone  near f      42 

fourth  sand  beneath,  depth  of 105 

gas  sand  struck  near 107 

gas  wells  near 108 

Lower  Freeport  coal  In  well  near 50 

Speech  ley  sand  in  wells  near 107 

Venango  oil  sands  beneath,  depth  of 105 

Sleasc  well.  Lower  Kittannlng  coal  In 80 

record  of 144 

Sloan  well,  record  of 113 

Snieltzer,  Brush  Creek  coal  near 79 

Smith  coal  bank,  section  at 76  (PI.  IX) 

Upper  Freeport  coal  at 92 

Smith  well  No.  1,  record  of 151 

Upper  Kittannlng  coal  In 73 

Smith  (C.  M.)  well,  record  of 148 

Smith  (J.M.)  well,  record  of Ill 

Smith  (L.)  well,  record  of 141 

Smith  (M.  E.)  well,  Lower  Freeport  coal  in.       50 

record  of 127 

Smith  (Robert)  well,  location  and  depth  of.        25 

record  of 1 11 

section  of 24  (PI.  I) 

Smith  (Thomas)  well,  Mercer  coals  In 66 

record  of 138 

Upper  Kittannlng  coal  In 68- 

SmuUen  farm.  Lower  Freeport  coal  on 90 

Snow<len  well,  record  of 160 

Snow  Hill  mine.  Lower  Kittannlng  coal  at.        61 
Snyder  (John)  well,  Lower  Kittannlng  coal 

in 80 

Snyder  wells,  records  of 159 

Snyders  Run,  Lower  Kittannlng  coal  on 61 

Upper  Freeport  coal  on 65 

Upper  Kittannlng  coal  on  and  near 63 

Somerville,  Upper  Freeport  coal  at 65 

Upper  Kittannlng  coal  at 35,63 

section  of 48  (PI.  VII), 63 

South  Bethlehem,  Clarion  clay  at 164, 165 

South  Buffalo  Township,  wells  In,  records 

of 121-122 

See  also  names  of  places  in  township. 
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pwi, 

SugarCreek  Townatalp.  Lower  Kittanning 

Sowfn  (J.  n.)  won  No.  l.rword  of ISl 

eowprsU.  n,)  wfllNo,  J-Jwonlftt 1*0 

SpHchluyHnd,  depth  and  thlckiuas  If 1C7 

1           gnaln iaS,lll,lXt.lit.llG,l2».ia>.l<S 

Sn  alio  noma  of  placu  in  lomuhtp. 

Summit   Iron   ore.     See    Upper   Freoport 
iron  on. 

Lower  FrwporlPinil  oii,  H«Uan  at 53 

(PI.  Vim 

T. 

SUrrwrlls,  rwonlsof IM 

(PI.  VW.V, 

Strlitiir,  <lM>rGS,«niil;tl«(i[co«l*b7.- W 

Upper  Fweport  coBi  near SM.M.TI 

Upper  Freeport  eoal  iKar,  HCUon  or . . .       B 
(Fl.  VIII),  71 

Bww»rd»on  Furnace,  Upper  Frwpon  coal 

fiWwirt  coal  bonk.  MPtlon  of....  ,W  (PL  V1I1),78 

llppur  Fmi[)nrti«Bl  at  and  mar 7S 

BUtlcoaLbBiik.awtlonat. JO  CPI- vnij.K) 

nT,i«-iai 

Slack.1111  well  No.  3.  Lowar  KltUDDlne  co^ 

Kna  yield  of                                                      IK 

BUokdIlt  well  No.  3.  Lower  Kit  tanning  coal 

Bione,  building,  quarriea  [or  oblBlnIng 

aionoclphcr  coal  bunk.  Uriiih  Creak  coal  In , 

StnnecliAer  well,  record  a( 

Btone  EIouBG,  Clarion  cla;  near 

Clarion  poaiuoor 

Kiltarnlng  dre  clay  near 

Lower  Frwport  coal  near,  seetlon  ol... 

Lower  Kit  tanning  cool  near ._ 

UidJleKlttanning  coal  near 

Upper  Freepon  coal  near 

Upper  Klttannlngcsiul  near _ 

Stoops  well,  Urookville  coal  In 

record  of 

Store7WBllB,  recordaof.... 

Storey.  T.  It.,  well*  owned  by,  reicorda  of.  I^O- 

Btiatlgiaphy,  tealuresot U 

Blra;  sand,  gas  In 


horliou  and  equivalent  of KB 

oil  In ..._ Ilt-12l,lI7,l2a,l».UI 

Tbirty-Ioot  aand,  gu  In _.  Ill, 

123, 137. 138, 133,  IM,  1«),U1 

Tbompion  coal  bank,  coal  from,  aoalyale 


ga«  yield  ol . . 

horiaonol... 

TItley  &  Compan; 


,  wells  owned  by,  Teooida 


Stiurture,  roatureeof 

lines  of,  QDnrM  ol 

meCbadolrepreflenllng.. 

Stuart  well,  nsoord  ol 

Btmsoon  well,  record  of 

Sngar  Craek,  Clarion  claj'  on . 


108.      "ntley  well,  record  of lU 

17-ai      Tomeywell,  record  ol IM 

2*      Toy  coBl  bank,  Ivower  Freepoit  coal  at,  «ec- 

17-IS  ,  tlonof 4B(F].  VII),H 

H»  I  Toy  well,  record  of IJS 

138  [  Upper  Fteeport  eoal  In M 

\ai  '  TniWinsn  well,  record  ol _ _...      m 

ITS  I  TrlsnguUtion  atatlons,    location    ol.    map 

WT  ahowing 10 

Bl  slone  poiU  marking,  doBCTlpClona  of ...  10-14 
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Tombaugh  coal  bank,  section  at 


Pag«i 

48 

(PI.  VII),  49 
Tumey  well,  record  of 142 


XJ. 

United  Natural  Gas  Company,  wells  owned 

by,  records  of 130 

Upper  Freeport  coal,  acreage  and  amount 

of 100-101 

analyses  of 9&-99 

depth  of,  in  wells 110, 115, 

118, 120, 122, 127-129, 131, 133, 135, 
136-141,  143,  146,147,149-155,157 

exposures  of 61-54, 

55-59,64-65,69-71,75-79,83-84,90-92,96-97 

horizon  and  character  of 26  (PI.  V) ,  38 

sections  of 37,51,52,52  (PI.  VIII), 53,54, 

56-58,64-65,69-71,76  (PI.  IX),  84,90-92,96,97 

thickness  of 26  (PI.  V), 38,51-54, 

56-59,64-65,69-71,75-79,83-84,90-92,96-97 

Upper  Freeport  fire  clay,  thickness  of 37 

Upper  Freeport  iron  ore,  character  of . .  37, 173-174 

horizon  of 37 

section  showing 37 

thickness  of . ., 37, 173 

Upper  Freeport  limestone,  horizon,  charac- 
ter, and  thickness  of.  26  (PI.  V), 37-38 

Upper  Kittanning  coal,  analyses  of 9^99 

depth  of,  in  wells ....  115, 118. 122, 123, 125. 131, 

133, 135, 13&-139, 143, 145, 146, 149, 150-154, 157 

exposures  of  ... .  49, 55-56, 62-63, 68, 73, 81-82, 94 

horizon  of 26  (PI.  V),35 

sections  of 48  (PI.  VII), 49, 55, 62, 63, 94 

thickness  of . . .  26  (PI.  V) ,  35, 49, 50, 73, 81-82, 94 
Upperman  well  No.  1,  record  of 145 

Valley  Township,  Lower  Freeport  coal  in . .       74 

Lower  Kittanning  coal  in 72 

Middle  Kittanning  coal  in 73 

Upper  Freeport  coal  In 77 

wells  in,  records  of 141-144 

sections  of 24  (PI.  Ill) 

See  also  names  of  places  in  township. 

Vanport  limestone,  analyses  of 175 

character  of 26  (PI.  V),34 

depth  of.  in  various  wells 110-161 

exposures  of 174-175 

horizon  of 26  (PI.  V),27 

key  stratum  for  identification  of  oil  and 

gas  sands 104 

lime  making  from 175 

thickness  of 2f>  (PI.  V),27,34 

utilization  of 174-175 

Venango  oil  sands,  depth  of 105, 106 

extent  of 105-106 

thickness  of 105-106 

variations  of 106 

Vensel,  C.  F.,  wells  owned  by,  records  of. . .      118 

Vensel  wells,  records  of 118 


Wadding  well,  Middle  Kittanning  coal  in. 

production  of 

record  of 

Wagoner  well,  record  of 

Upper  Kittanning  coal  in 


81 
104 
157 
150 

73 


Pace. 

Walkchalk,  Brush  Creek  coal  near 40 

Butler  sandstone  at 36 

Lower  Freeport  coal  near 56 

section  of 48  (PI.  VII) 

Mahoning  sandstone  near 39 

Upper  Freeport  coal  near,  sections  of . .       52 

(PI.  VIII), 58 
Upper  Kittanning  coal  near 55 

Wall  &  Kammerdiener  well,  record  of 160 

Wallace  well,  record  of 140 

Upper  Freeport  coal  in 70 

Walley,  J.  C,  &  Co.,  wells  owned  by,  records 

of 126.127 

Wampler  well,  record  of 152 

Upper  Freeport  coal  In 78 

Upper  Kittanning  coal  in 73 

Wampum,  cement  making  at 175 

shale  from,  analysis  of 175 

Washington  Township,  Middle  Kittanning 

coal  !n 61 

Upper  Freeport  coal  in 65 

wells  in,  records  of 136-137 

sections  of 24  ( PI.  Ill) 

See  also  names  of  places  in  township. 

Watson  well,  record  of Ill 

Wattersonville,  Lower  Kittanning  coal  in. .       61 
Middle  Kittanning  coal  at,  section  of . . .        48 

(PI.  VII), 62 

Wayne  Townsip,  Upper  Freeport  coal  in. . .        92 

wells  in,  records  of 15&-161 

sections  of 24  ( PI.  IV) 

See  also  names  of  places  in  township. 

Weaver  well,  record  of 122 

Upper  Freeport  coal  in 51 

Weiland  well,  record  of 115 

Upper  Freeport  coal  in 53 

Upper  Kittanning  coal  in 49 

Wells,  depths  of,  greatest 25 

oil  and  gas,  records  of 109-161 

sections  of 24(Pls.I-IV) 

Weskit,  Brush  Creek  coal  near 40, 59 

glacial  deposits  at 43 

Lower  Freeport  coal  near 56, 63 

Upper  Freeport  coal  near 64 

Upper  Kittanning  coal  at  and  near 62 

West  Franldin  Township,  Iron  ore  in 173 

Lower  Freepori;  coal  in 50 

Lower  Kittanning  coal  in 47 

Upper  Freeport  coal  in 52 

Upper  Kittanning  coal  in 49 

wells  in,  records  of 127-129 

See  also  names  of  places  in  township. 

West  Mosgrove,  Kittanning  fire  clay  near. .      166 

Upi)er  Freeport  coal  near,  section  of 52 

(PI.  VIII), 64 

West  Valley,  Brush  Creek  coal  in 85 

Lower  Freeport  coal  near 74 

Upper  Freeport  coal  near 8J 

West  (A.  H.)  well,  Lower  Kittanning  coal 

in S7 

record  of 160 

West  (Daniel)  well,  Brookville  coal  in 85 

record  of 160 

West  Winfleld,  CUrion  clay  at 164. 165, 170 

Clarion  coal  at.  section  of 44  (PI.  VI),  46 

analysis  of 98-99 

Clarion  sandstone  near 33 
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WaitWi]ifleld,0(Mabe4t«t....; .:...      83 

KittaonUigftnelAyat... iai^l07 

KltUimiiigauidfltoiMDeM.., t4 

Umestoae  qnaniM  near :....»     17^. 

Lower  Freeporteoftl  in M 

Lower  Klttaanlngooaloaar 47,48 

aeotkmof.... 44(Pl.  VI) 

Middle  Kitteimiiigooftl  MAT 48 

SaltebiugeiiiditonBat 41 

Mud-making  works  near 177 

stone  quarrtes  near 177 

UppwFieeportooalnear 4B 

section  of «2(H.VIID 

Upper  KIttanningooel  near,... # 

Vtaport  limestone  at..; ^....*  H174 

Westennann  Brotbers,  wells  owned  bj» 

records  of ; US-l»,m 

Wliiake7Run,Clarlanooalon 18,168 

White,  David,  geologie  boriaoiis  detemfned 

by 98 

White  (David)  w«Us,ieoords  of. 183 

White  (L  C.)  acknowiedgmnntsto.......^.        8 

on  Ames  limestone ^. ..:...      48 

onBakerstownooal...... ««....    41 

on  Brush  Creek  ooal ^ £      4D 

on  BnllUo  sandstone .fi 

on  Butler  sandstone ...:... 88 

on  Lower  Fieeport  iron  ore 86^178 

on  Lower  FfeqportUmeslODe.*.: 88 

on  Mahoning  sandstone 88 

sections  dted  from 86,48 

White  (D.O  well,  noofd  of 148 

White  (J.  A.)  weU  No.  1,  record  of 148 

White  (J.  A.)  well  No.  2,  BrookvUlecoel  in.       79 

Lower  Kittaiming  coal  in 80 

record  of 158 

White  (Sarah)  well,  record  of 158 

Wible  well,  record  of 133 

Wick,  Well  Si  Co. ,  wells  owned  by,  records  of.      130 

Wlckboro,  Clarion  clay  at Ift5 

Clarion  coal  at 66 

Lower  Kittanning  coal  at 67 

Widnoon,  Brookville  coal  near 93 

Lower  Kittanning  coal  at ^ 86,93 

Upper  Kittanning  coal  near 88,94 

Widger  (J.  C.)  well  owned  by,  record  of 119 


WillweaMn.l,sieofditf U7 

Will  well  Ho.  a,  leeoid  ol. U7 

WinweaNo.8,xeoordol. 119 

WmiwniMm  BrotfaeiiB  well,  wftwd  of 187 

Wilson  ooal  hank,  Upper  Fieeport  ooal  at..  84 

WhifleldgaslWd,araaof 188 

WinHeld  TownMtp,  Lower  Kittanning  ooal 

ln.% 47 

Upper  Kittanning  ooal  in. 48 

weOs  in,  fsooids  of 1...  lU^llS 

5M  also  nosief  €^  plBcet  la  lownsJU^. 

Wisoonslngiaoiald9iMlts,oocttneooeof...  48 

Witts  weU.ieoordof..... 112 

Wooissy  (Lb  H.)  vofk  ifamahsr 8 

Worthlngtoii,  Brash  Creek  ooal  near. 48 

Fieeport  ssadstone  at  and  near 88 

gss  sand  stni^  near 187 

gsswellat 108 

Lowwr  Fieeport  ooal  near 88 

Upper  Fieeport  ooai  near 81 

WyantwcU^  Lower  Kittanning  ooal  in '88 

neotdof 184 

Wynknop  ooal  hank,  Upper  Kittanning  eoal 

at,seettoaof......  4S (Fl.  VID,8B^88 


YatMl}oco,oo8lnitBBSBear 

Freepc^  day  mar,  section  of , 

X^owir  Fieeport  Qoat  in,  weQa  near 


..    m 

..     U8 

74 

..      188 

Upper  Fveeport  ooal  at 78-78 

'  analyBi^of 88-88 

JUpper  Kittanning  ooal  near 73 

analyslsof «»-88 

Yateaboro  No.  1  mine,  soction at..  76  (PI.  IX>,78 

Upper  Freeport  coal  at. 77,78 

Yatesboro  No.  2  mine,  Oallitzin  ( ? )  coal  a t . .       38 
section  at 76  (PI.  IX), 78 


ZeUifrow  well.  Lower  Kittanning  coal  in  . . .  60 

record  of 135 

Zimmer  well,  record  of 126 

Upper  Freeport  coal  in 57 

Zimmerman  (J.)  well,  record  of 143 

Zimmerman  (Jackson)  well,  record  of 146 
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The  aerial  publications  of  the  Unite<l  States  Geological  Survey  consist  of  ( 1 )  Annual 
Reportf",  (2)  Monographs,  (3)  Professional  Papers,  (4)  Bulletins,  (5)  Mineral 
Resources,  (6)  Water-Supply  and  Irrigation  Papers,  (7)  Topographic  Atlas  of  United 
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The  Professional  Papers,  Bulletins,  and  Water-Supply  Papers  treat  of  a  variety  of 
subjects,  and  the  total  number  issued  is  large.  They  have  therefore  been  classitied 
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SERIES  A,  ECONOMIC  GEOLOGY. 
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by  N.  S.  Shaler.    1888.    143  pp.    (Out  of  stoiik.) 
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pp..  6  pis.    (Out  of  stock.) 
B  132.  The  disseminated  lead  ores  of  southeastern  Missouri,  by  Arthur  Winslow.    1896.    31  pp.    (Out 

of  stock.) 
B  i:w.  Artesian-well  prospects  In  Atlantic  Coastal  Plain  region,  by  N.  H.  Darton.    1896.    228  pp..  19 

pis. 
B  139.  Geology  of  Castle  Mountain  mining  district,  Montana,  by  W.  H.  Weed  and  L.  V.  IMrsson.    1896. 

164  pp..  17  pis. 
B  143.  Bibliography  of  clays  and  the  ceramic  arts,  by  J.  C.  Branner.    1896.    114  pp. 
B  164.  Reconnaissance  on  the  Rio  Grande  coal  fields  of  Texas,  by  T.  W.  Vaughan,  including  a  report 

on  igneous  rcx;ks  from  the  San  Carlos  coal  field,  by  £.  C.  £.  Lord.    1900.    100  pp.,  11  pis.    (Out 

of  stock. ) 

I 


■■ 

^^^^^^^^^^HH                               LIST.^^^^^^^^^^^^^^^H 

f  SiTB.  eiPMoIlndBpadu.bj'W.  H.UWl.    I»l.   iai,i,.,ijj. 

?                   (Outotsloel!;B™Nc..26B.) 

U                   1W1.    »»|>I>-.  1i>pl>.     <Outu[<tb>i'k.) 

[    B  IW.  Oil  Btid  e»  floHU  ot  the  «e«ero  (iikTi..r  .i.d  nonberu  Tl-m.  Cud  Mcaiim  au.l  ..t  th.-  Vitvt 

f                   CroUH-'iTliu  and  Tirtlnry  or  Ihe  wewem  r,uU  oomI,  by  0.  I.  Adami.    IMl.    M  pp..  10  pli. 

I    B  1S3.  The  geoloelial  n-l-tloiw  and  dWrtbutlmi  of  i.^iluuni  «nd  B».K.<Uu-d  oeWl..  l>y  J,  If,  Kenii-. 

I                   ISWa.    96  pp.,  0  pis. 

5                   (Out<.(>iii»:li.) 

i                   lhegeologyoriioutheaflleniAla,ik(i,  byA.  n.  Bn«jks.    IBOa.    U0pp.,2plB. 

1    B  a»-  RMonD«t»»nce  ol  ihe  hor»i depwtuof  Death  Valley  au'l  Mohare  Inwn,  hj-  M.  li.  r«mphrll. 

"                   1902.    23pp,,lpl.    (Oulofilocl:,) 

^    B  SB.  Te..«(nrBo1<lBndailrerlnahale«ltiHiine»lvruKiMi«i»,  I'^WaldnnHrLlnditren.    1-ji'l.    ^1  pp. 

I                    1«I«.    70pp.,llpl.. 

i 

1     PF 10.  BwonnalwanMt  from  Fnrt  HamUn  W  Kolxehue  &.und,  Al«k«,  by  wbj-  oI  I«11.  Kanmi,  All-ii. 

1                    and  ICaxak  riven,  by  W.  C.  UendeDhall.    lom.    nSpp..  lOpU, 

1 

'     PP 12.  H«>l<«yol  the  Globe  TOpperd[»lriM,Arii™ia,hyF.L.R...«.!..p,    19ns.    IWpp.,  JTpl^. 

1    BWl.  Oil  Held! otlheTeiaa-LouLiatiB  Quit  Coamiil  PUIn.  by  C.  W,  Hayes  and  Wflllam  K«.n..d!. 

1003.    mpp.,Hpls-    I0..1  ol  Block.) 

1901.    4t9pp.    (OuIofMoi-k,) 

[     PPIS.  The  mtaeiml  nsoorew  ol  rhe  Moont  Wrangall  dlilricl.  Alrwka.  by  W.  C.  Mei.df..lmll  m«i 

f                    F.  C.  Schrndflr,    IBOS.    71  pp.,  10  pi.. 

1     B  91^  Coal  rwiunn  d(  IhB  Yukon,  Aluka,  by  A.  J.  CoUUr.    1903.    Tlpp.,  Spl>. 

J                    (out  o!  slock.) 

f     PPK).  ArecfmnnlmncelnnorthBniAlaKtBliilMil.  by  P.  C.Srbrader,    1«M.    13!l  pp.,  16  pin. 

—, 

'      PP'I1.  Oi-nlngy  ntid  ok  depoaltx  of  Uic  Bjsbeo  q  iiHdisiigU-,  Arlnina.  by  F.  L.  Ramwme,    I9IH.    !•» 

B  223.  ayptmmdepuaiHlu  tbe  Vnllcdsutea,  by  <i.  I.  Adami  andothen,    19M.    120  pp.,  21  pla. 
PP24.  Zinc  nnd  lead  dppoallB  ul  portheni  ArkansaB,  by  0. 1.  AdaniH.    1904.    lIBpp..  IZTplH. 
PP  2S.  Copper  deposlls  of  (he  Encampment  district,  Wyoniiag,  by  A.  C.  Spencer.    1904.    lOT  pp.,  2  plx. 
B  22.V  CoDtributloni  toeconnmlcRCology,  IMS,  byS,  F.GmmonBanilC,  W.  Hayes,  gefllagls[!i  Id  vbai^r. 

1904.  l«7pp„lpl.    (Oulofslock.) 

PP2e.  Economic  reaourccs  of  the  northern  Black  Hllla,  by  J.  D.  Irving,  with  contributions  by 
S.  P.  Emmonn  and  T,  A.  JaggaT.  jr.    19IH,    222  pp.,  20  pl>. 

PP27.  A  geological  reconnalwancc  across  the  Bllleixoot  itange  and  CloarwaierMountftlnain  Mon- 
tana and  Idaho,  by  Waldemar  Llndgren.    1904.    123  pp.,  ir>  pla. 

B  229.  Tin  deposits  ot  the  Ynrk  region,  Alaska,  by  A.  J.  Collier,    1301.    61  pp..  T  pis. 

B  236.  The  Porrnplne  placer  district,  Ala&lu,  by  C,W,  Wright,    1904.    3-^  pp.,  10  pin. 

B  23H,  Economic  geology  at  the  tola  quadrantrle,  Kansas,  by  a.  I.  Adams,  Enumus  Hanrortb,  and 
W.  R.  Crane.    1904.    1*3  pp.,  11  pla. 

B  243.  Cement  nutterialH  and  Industry  of  the  L'niled  State*,  by  K.  C.  Eckel.    IK^    S9&  pp..  15  piB. 

B  246.  Zinc  and  lead  deposits  ofnonhwestcm  Illinois,  by  H.  Foster  Bain.    1904,    66  pp.,  6  [.K 

B24T,  The  Fnlrhaven  gold  plncentof  Seward  Peninsula,  Alaska,  by  P.  H.  MolSl.    19t6.    85  pp..  14  pK 

B  249.  Umtslonesof  wHitheastem  Pennsylvania,  by  P.  G.  Clapp.    1906.    62  pp.,  T  pis. 

B  250.  The  petroleum  Held"  of  the  Paclfle  coast  of  Alaska,  with  an  account  of  the  Bering  Klvcr  coal 
deposlts.byfl.O.Martln.    1906.    eJpp.,Tpls. 

B  2lil,  Thegold  plaojiBof  the  ForiymllcBlreb  Creek, and  Fairbanks  regions.  Alaxka, by  L.M.  Prindlt. 
1906.   89pp., 16pK 

WS117.  ThellgnlleofNorlhDakoUiBndllBrelallontolrrlgation.byF.A. Wilder,    1906,    60pp.. DpK 

pl>  36.  The  lend,  zinc,  and  fluorspar  <lcpo^dtB  of  ffcotem  Kentucky,  by  E.  O.  Ulrich  and  W.  S.  T.  Smilh. 

1905.  21gpp.,l5pls. 

PP  3S.  Economic  geology  of  the  Bingham  mining  district,  Utah,  bv  J.  M.  Boutwell,  with  a  chapiei 
on  arcal  geology,  by  Arthur  Keith,  and  an  inirodnctlon  on  general  geology,  by  8,  F,  Em- 
mons,   1905.    413  pp..  49  ph. 

PP41.  Ueology  of  the  central  Copper  Rl%'«r  region.  Alaska,  by  W.  C.  MCDdenhall.  1906.  133  pp.. 
20  pis. 

B  264,  Repon  of  progress  in  the  geological  resurveyof  the  Cripple  Creek  district.  Colorado,  by  Walde- 

mar  Liud)!ren  and  F.  L.  RauBome.    I9D4.    36  pp. 
B2S6.  ThefliK)r)ipatdepoellsolBaulhemlU\no\t,M  K, Foster  Bain,    1906,    T6pp..«plt. 


SERIES    LIST.  Ill 

B2/)6.  Mineral  resources  of  the  Elders  Ridge  quadrangle.  Pennsylvania,  by  R.  \V.  Stone.     1905. 

86  pp..  12  pis. 
B2.')9.  Report  on  progress  of  investigations  of  mineral  resources  of  Alaska  in  1901,  by  A.  H.  Brooks 

and  others.    1906.    196  pp..  3  pis. 
B  260.  Contributions  to  economic  geology.  19W:  8.  F.  Emmons  and  C.  W.  Hayes,  geologists  in  charge. 

1905.  .620  pp.,  4  pis. 
B  261.  Preliminary  report  on  the  operations  of  the  coal-testing  plant  of  the  United  States  Geological 

Survey  at  the  Louisiana  Purchase  Exposition,  St.  Louis,  Mo.,  1904;  E.  W.  Parker,  J.  A. 

Holmes,  and  M.  R.  Campbell,  committee  in  charge.    1905.    172  pp.    (Out  of  stock. ) 
B  2G;i  Methods  and  cost  of  gravel  and  placer  mining  in  Alaska,  by  C.  W.  Pnrington.    1905.    273  pp.. 

42  pis. 
PP  42.  Geology  of  the  Tonopah  mining  district,  Nevada,  by  J.  E.  Spurr.    1906.    295  pp..  24  pis. 
PP43.  The  copper  deposits  of  the  Clifton-Morencl  district,  Arizona,  by  Waldemar  Lindgren.    1905. 

375  pp.,  25  pis. 
B264.  Record  of  deep-well  drilling  for  1904,  by  M.  L.  Fuller.  E.  F.  Lines,  and  A.  C.  Veatch.    1906. 

106  pp. 
B  265.  Geology  of  the  Boulder  district,  Colorado,  by  N.  M.  Fenneman.    1905.    101  pp..  5  pis. 
B  267.  The  copper  deposits  of  Missouri,  by  H.  Foster  Bain  and  E.  O.  l-lrich.    1905.    52  pp..  1  pi. 
B  269.  Corundum  and  its  occurrence  and  distribution  in  the  United  States  (a  revised  and  enlarged 

edition  of  Bulletin  No.  180),  by  J.  H.  Pratt.    1906.    175  pp.,  18  pis. 
PP  48.  Report  on  the  operations  of  the  coal-testing  plant  of  the  United  States  Geological  Survey  at 

the  Louisiana  Purchase  Exposition,  St.  Louis,  Mo.,  1904;  E.  W.  Parker,  J.  A.  Holmes.  M.  K. 

Campbell,  committee  in  charge.    1906.    (In  3  parts.)    1492  pp.,  13  pis. 
B  27,5.  Slate  deposits  and  slate  industry  of  the  United  States,  by  T.  N,  Dale,  with  sections  by  E.  C. 

Eckel,  W.  F.  Hillebrand,  and  A.  T.  Coons.    1906.    154  pp.,  '25  pis. 
PP  49.  Geology  and  mineral  resources  of  part  of  the  Cumberland  Gap  coal  field,  Kentucky,  by  G.  H. 

Ashley  and  L.  C.  Glenn,  in  cooperation  with  the  State  Geological  Department  of  Kentucky, 

C.  J.  Norwood,  curator.    1906.    239  pp.,  40  pis. 
B277.  Mineral  resources  of  Kenai  Peninsula,  Alaska:  Gold  fields  of  the  Tumagain  Arm  region,  by 

F.  H.  Moffit;  Coal  fields  of  the  Kachemak  Bay  region,  by  R.  W.  Stone.    1906.    80  pp.,  18  pis. 
B  278.  Geology  and  coal  resource  of  the  Cape  Lisbume  region,  Alaska,  by  A.  .1.  Collier.    1906.   54  pp., 

9  pis. 
B  279.  Economic  geology  of  the  Kittanning  and  Rural  Valley  quadrangles.  Pennsylvania,  by  Charles 

Butts.    1906.    198  pp.,  11  pis. 

SERIES  B,  DESCRIPTIVE  GEOLOGY. 

B  23.  Observations  on  the  junction  between  the  Eastern  sandstone  and  the  Keweenaw  series  on 

Keweenaw  Point,  Lake  Superior,  by  R.  D.  Irving  and  T.  C.  Chamberlln.    1885.    124  pp.,  17 

pis.    (Out  of  stock.) 
B  33.  Notes  on  geology  of  northern  California,  by  J.  S.  Diller.    1886.    23  pp.    (Out  of  stock.) 
B  39.  The  upper  t)eaches  and  deltas  of  Glacial  Lake  Agassis,  by  Warren  Upham.    1887.    84  pp.,  1  pi. 

(Out  of  stock.) 
B  40.  Changes  in  river  courses  in  Washington  Territory  due  to  glaciation,  by  Bailey  Willis.    1887.    10 

pp.,  4  pis.    (Out  of  stock.) 
B  45.  The  present  condition  of  knowledge  of  the  geology  of  Texas,  by  R.  T.  Hill.    1887.    94  pp.    (Out 

of  stock.) 
B  53.  The  geology  of  Nantucket,  by  N.  S.  Shaler.    1889.    55  pp.,  10  pis.    (Out  of  stock.) 
B  fn.  A  geological  reconnaissance  in  southwestern  Kansas,  by  Robert  Hay.    1890.    49  pp.,  2  pis. 
B  58.  The  glacial  boundary  in  western  Pennsylvania,  Ohio,  Kentucky,  Indiana,  and  Illinois,  by  G.  F. 

Wright,  with  introduction  by  T.  C.  Chamberlin.    1890.    112  pp.,  8  pis.    (Out  of  stock.) 
B  67.  The  relations  of  the  traps  of  the  Newark  ssrstcm  in  the  New  Jersey  region,  by  N.  H.  Darton. 

1890.    82  pp.     (Out  of  stock.) 
B  104.  Glaciation  of  the  Yellowstone  Valley  north  of  the  Park,  by  W.  H.  Weed.    1893.    41  pp.,  4  pis. 
B  108.  A  geological  reconnaissance  in  central  Washington,  by  I.  C.  Russell.    1893.    108  pp.,  12  pis. 

(Out  of  stock.) 
B  119.  A  geological  reconnaissance  in  northwest  Wyoming,  by  G.  II.  Eldridge.    1894.    72  pp.,  4  pis. 
B  137.  The  geology  of  the  Fort  Riley  Military  Reservation  and  vicinity.  Kansas,  by  Robert  Hay.    1896. 

35  pp.,  8  pis. 
B  144.  The  moraines  of  the  Missouri  Coteau  and  their  attendant  deposits,  by  J.  E.  Todd.    1X96.    71 

pp.,  21  pis. 
B  158.  The  moraines  of  southeastern  South  Dakota  and  their  attendant  deposits,  by  J.  E.  Todd.    1899. 

171  pp.,  27  pis. 
B  159.  The  geology  of  eastern  Berkshire  County,  Massachusetts,  by  B.  K.  Emerson.    1899.    i:)9pp.. 

9  pis. 
B  165,  Contributions  to  the  geology  of  Maine,  by  H.  S.  Williams  and  H.  E.  Gregory.    1900.    212  pp.. 

14  pis. 


vr 

KBUIB'UBT. 

WvWr^o^ffSSl^S^^^im  o(  i: 

l.,.l'>..rl..k«idU«h« 

,  li^iie  n.M.i^^^^SSnr^Si^ 

Art.m».   iBOa.   so  pp. 

.  llr.li.. 

BU». 

(tBiliiM  aail  «al«  (HOuree.  ofth 

Wpp., 

ai  pi.. 

PPl. 

Krellmiuur  n)>>»^  •">  'l»  KHvtillun  uiloiiw  illtUfct, 

li'U  .rf 

IW«,     l»pp.,2plt. 

Wa. 

TOpp.,  llplB, 

™'""*™""  *"■""" 

'Huliuml..  Alwka,  bj-A.  J.Culli.-r 

IWi. 

PPs. 

r.eokiBy  undiiiHrogniphy.il  Cmle 
IMpp.,  IBpl«, 

r  Luk*  Natluikl  tMk 

.!.>■.[.  t^,  UilltT  and  H.  B.  [■■lion. 

WK. 

PPIO 

nloK.jlMbiiciiiwn-1. 

AImLb.  Ijy  n«y  .if  l»ll.  Kamill. . 

■ml  KowiLk  rivan.  by  W.  C.  Ha 

HdMihiai.  iwa,   onp 

p..  1ft  pl». 

Pf  11 

.  CUysofthtUnlMslBhitweiuloI 

the  Ml»<lalppl  Blvor. 

by  Hi-liirifli  Hies    WW.    :«npp„ 

llpl.. 

PPl/ 

.  neolocyDdheOIotenippcrdlitricl.Jirlnilw,  by?.  L. 

KUXOIIK.-.    IRQ.    UHpp.. '/;pl>- 

n>is 

[>niDi>««  modiauUonii  Id  suuUk 

iwlvrn  OblHuid  luljaneni  partii  iil  Weal  VlfxtnU  niKl 

Rui 

(noky,  hj'  W.  O.  Tlghl.    MOB. 

111  pp.,  17  pi.. 

BUM. 

Jlh  ol  Ih«  lonivlli  iMiHlIcI  nucl  a<t]aceiil  ponlwu  ul  t'alllor 
l.)..,l(pli.. 

WB    <■ 

-  '■'■;';  ,',■■ 

■■■"■  ""■"«"*™'"' 

n  litih..  .11.1  ..nlh«.HT.i  wiv 

K,FP.,]Splli 

BUS.  nie  on  depodl*  ol  Toaopsh,  Rerada  (prelinliiuxniKirt).  bj'J.E.^wir.    UOI.    tli^.lpl. 
Pfm  AwtonnatinealiinortlictiAlMfcalnHM.brF.  CBtJiBMlCT.    IMH.   UipfiqUpla. 
PPM.  TlntwdofrmdowaeiKwmaltlwBWiee qiiiltainiB.Arliona.br p. I- B«iiCTi«.    UM.   m 

PP-.Mpl«. 
WBIO.  OMloBTwdiraleinnaroMot  put  oIUm  lower  ]*otea  Slrar  Vallay.  Booth  Dakota.  t«  J.  E. 

Todd wd CM. Hall.   UBi.    47».,91pk. 
PP  ».  The  copper  deporiti  of  (be  Eneanpownt  dMilet,  Wrmliw,  Iv  A.  a  Bpeoaer.    tSM.   W  ppi.. 

apu. 

i'i'  ill.  ecDDomlc  remureei  of  the  nortbem  Black  Hllln,  by  J.  D.  Irrliiit.  wllh  conlrfbulionB  by  8.  F. 

EmmonaandT.A.JiKgar.)'--    l»l.    222pp..a)  pi.. 
I'I'  '.*'.  A  gi-olnglvHl  reconnnleeitnre  acrow  the  Bltlerroot  Kangc  aud  CU-nrwaier  Moiiiiulns  In  Him- 

laiiaandldHlio,  by  Waldemar  Undgren.    1«M.    IJi  pp.,  15  plu. 
ri'31.  Preliminary  n'poTt  on  IhegmlDgyol  Ihe  Aibuckleand  WlehllamouDlMiiiBin  Indian  Tcrrilnr;' 

and  Oklahoma,  by  J.  A.  TalT,  vitb  an  nppendlx  on  reported  ore  depoalu  In  the  Wichlia 

Mouiiuins,  by  H.  F.  Bain.    1904,    >Tpp,.Rpl». 
B  Wi.  A  geological  reconnalsnaiice  acn»«  Ihe  Cawade  Rangv  near  (be  forly-nlnlh  parallel,  by  (1.  o. 

Smith  and  F.  C.  Calkin*.    ISM.    IDS  pp., 4  pis. 
B  236.  The  Porcupine  placer  diitrlcl.  Alaaka,  by  C,  W.  Wright.    ig(M.   »  pp.,  10  pK 
Jt'iSi.  IgneouBrockuDliheUlghwoadMonnuIai,  MuDtan.i,  by  I..  V.  Plnsoii.    19M.    a»pp.,  T  pK 
B  2»1.  Fjnnomir  geology  ol  the  lola  quadrangle.  Kanna,  by  O.  I.  Adams,  Eisnuuth  Haworlh.  and 

W.R.Crane.    IQOI.    SS  pp.,  1  pi. 
I>l':a,  arotogy  and  undcrgmuDd  water  resourcenol  Ihe  ceiilral  Ureal  Plains.  byN.H.  Daitun.    19(e. 

433  pp..  TJptx. 
Wf  111),  CnntrlbuHonBlobydroliwyuf  eoilem  United  Blates.  1W4;  M.  L.  Puller,  geologist  In  rhai^, 

IXB,    21lpp..,'>p]n. 
B  iti.  Ilci.logy  of  iliu  Hudson  Valley  belween  llio  Hw«ic'  and  ilie  Kinderhcx-k,  by  T.  Nelson  Dale, 

1904.    Ktpp.,  3pR 
ri-;l4.  The  Delavan  lobe  itF  Ihe  Lake  Michigan  glacier  "f  (In.-  Wisconsin  Wage  iif  glaiiHtlui  and 

HBOc-iated  phenomena,  by  W,  C.  Alden.    19W,    106  pp. ,  15  pK 
l'l>  H.'i,  (leology  of  the  Perry  Basin  in  >anlht»>U-rn  Maine,  by  Q.  O.  Rmllh  and  David  White.    19(6. 

107  pp.,  fi  pK 
B  213.  Cement  nmlvrlulB  and  indusiry  of  (be  I'nWcd  Slates,  by  E.  C.  Eckid.    19i».    396  pp.,  15  pi-. 
B  ae.  /Jne  and  lend  depoaita  ol  norlheaslem  illlnubi,  by  H.  F.  Bnin.    ISM.    .M  pp..  &  pis. 
tl;M7.  ThcFalrhai-engoldplaeeisolScwardPenlnaula,  Alaska,  by  F.H.Moffll.    IMS.    S&pp..l4pl& 
B-.H9.  UmeXonetnifHinlhiveKleniPennsylranlB.byF.G.Clai^.    1906.    Upp..Tpia. 
It  £30.  The  pclnilt'iiin  lleldn  ol  lh«  Paciflc  eoaat  of  Alaska,  with  an  account  ol  the  Bering  Rivci  coal 

depiKil.  by  li.  C.  Mnrtln.    190n,    &%pp.,7piit, 
II  J.M.  The  g..1d  placerx  of  the  PoHymlle.  Birch  Creek,  and  Fairbanks  regioni.,  AlaskR.  by  L.  U. 

I'rlndie.    IBOS.    16  pp..  16  pis. 


SERIES    LIST.  V 

WS  118.  Geology  and  water  resources  of  a  portion  of  east-central  Washington,  by  F.  C.  Calkini^.    1905. 

96  pp.,  4  pis.  ' 

B262.  Preliminary  report  on  the  geology  and  water  resources  of  central  Oregon,  by  I.  C.  Rufwell. 

1905.    138  pp.,  24  pis. 
PP  36.  The  lead,  «inc,  and  fluorspar  deposits  of  western  Kentucky,  by  E.  O.  Ulrich  and  W.  S.  Tangier 

Smith.    1905.    218  pp.,  15  pis. 
PP  38.  Economic  geology  of  the  Bingham  mining  district  of  Utah,  by  J.  M.  Boutwell,  with  a  chapter 

on  areal  geology,  by  Arthur  Keith,  and  an  introduction  on  general  geology,  by  S.  F.  Emmoii«. 

1905.    413  pp..  49  pis. 
PP  41.  The  geology  of  the  central  Copper  River  region,  Alaska,  by  W.  C.  Mendenhall.    loav    133  pp.. 

20  pis. 
B2.>4.  ReiH)rt  of  progress  in  the  geological  resurvey  of  the  Cripple  Creek  district,  C<»lonido,  by 

Waldcmar  Lindgren  and  F.  L.  Ransome.    1904.    36  pp. 
B  255.  The  fluorspar  deposits  of  southern  Illinois,  by  H.  Foster  Bain.    1905.    75  pp.,  6  pis. 
B  256.  Mineral  resources  of  the  Elders  Ridge  quadrangle,  Pennsylvania,  by  R.  W.  btone.     \^\ 

>S5  pp.,  12  pis. 
B  257.  Geology  and  Paleontology  of  the  Judith  River  beds,  by  T.  W.  Stanton  and  J.  B.  Hatcher,  with 

a  chapter  on  the  fossil  plants,  by  F.  U.  Knowlton.    1905.    174  pp.,  19  pis. 
PP  42.  Geology  of  the  Tonopah  mining  district,  Nevada,  by  J.  E.  Spurr.    1905.    295  pp.,  24  pis. 
WS  1*23.   Geology  and  underground  water  conditions  of  the  Jornada  del  Muerto.  New  Mexico,  by 

C.  R.  Key  OH.    1905.    42  pp.,  9  pis. 
W3  136.  Underground  waters  of  Salt  River  Valley,  Arizona,  by  W.  T.  Lee.    1905.    194  pp..  24  pis. 
PP43.  ThecopperdeposilsofClifton-Morenci,  Arizona,  by  Waldemar Lindgren.    1905.    375 pp., 25  pis. 
B  265.  Geology  of  the  Boulder  district,  Colorado,  by  N.  M.  Feuneman.    1905.    101  pp.,  5  pis. 
B  267.  The  copper  deposits  of  Missouri,  by  H.  F.  Bain  and  E.  O.  Ulrich.    19a5.    52  pp.,  1  pi. 
I*P  44.  Underground  water  resources  of  Long  Island,  New  York,  by  A.  C.  Veatch,  and  others.    I9ur>. 

394  pp.,  34  pis. 
WS  148.  Geology  and  water  resources  of  Oklahoma,  by  C.  N.  Oould.    1906.    178  pp..  22  pis. 
B  270.  The  coJiflguration  of  the  rock  floor  of  Greater  New  York,  by  W.  H.  Hobbs.    1905.    96  pp.,  5  pis. 
B  272.  Taconic  physiography,  by  T.  M.  Dale.    1905.    52  pp.,  14  pis. 
i*P  45.  The  geography  and  geology  of  Alaska,  a  summary  of  existing  knowledge,  by  A.  H.  Brooks, 

with  a  section  on  climate,  by  Cleveland  Abbe,  jr.,  and  a  topographic  map  and  description 

thereof,  by  R.  M.  Goode.    1905.    327  pp.,  34  i»Is. 
B  273.  The  drumlins  of  southeastern  Wisconsin  (preliminary  paper),  by  W.  C.  AMeii.    190o.    46  pp., 

9  pis. 
PP  46.  Geology  and  underground  water  resources  of  northern  Louisiana  and  southern  Arkansas,  by 

A.  C.  Veatch.    1906.    422  pp.,  51  pis. 
PP  49.  (ieology  and  mineral  resources  of  part  of  the  Cumberland  Gap  coal  field,  Kentucky,  by  G.  H. 

Ashley  and  L.  C.  Glenn,  in  cooperation  with  the  State  Geological  Department  of  Kentuck> , 

C.  J.  Norwood,  curator.    1906.    239  pp.,  40  pis. 
PP  50.  The  Montana  lobe  of  the  Keewatin  ice  sheet,  by  F.  H.  H.  Calhoun.    1906.    62  pp.,  7  pis. 
B  277.  Mineml  resources  of  Kenai  Peninsula,  Alaska:  Gold  fields  of  the  Tuniagain  Arm  region,  by 

F.  H.  Moflit:  and  the  coal  fieldsof  the  Kachemak  Bay  region,  by  R.  W.  ."tone.    1906.    80  pp., 

18  pis. 
WS  154.  The  geology  and  water  resources  of  the  eastern  portion  of  the  Panhandle  of  Texas,  hy  (',  N. 

Gould.    1906.    (H  pp.,  15  pis. 
B27H.  Geology  and  coal  resources  of  the  Cape  Lisburne  region.  Alaska,  l»y  \.J.  Collier.    1906.    54 

pp.,  9  pis. 
B  279.  Econ(>mic  geology  of  the  Kittanning  and  Rural  Valley  quadrangles.  Pennsylvania,  by  Charles 

Butts.    1906.    198  pp.,  11  pis. 

Corresixiiuleiice  should  be  addre.^t  to 

The  Dirbctok, 

UxiTKi)  Statem  Geological  Scrvev, 
November,  1906.  Washington,  1).  C. 

o 


I 


3  bios  Oil  AQM  777 


y 


